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AGRICULTURE  AND  HORTICULTURE 


PUBLIC  AND  SEPARATE  SCHOOL 
COUBSE  OF  STUDY 


DETAILS 

FORM  III 

The  Farm. — Maps  of  home  liiriii.-<,  with  cropping  plans 
for  rotation  of  crops 
Breeds  of  farm  animals 
Germination  tests  of  farm  seeds 
Simple  classification  of  soils 
Seasonal  studies  of  farm  emplojments 
Problems  in  arithmetic  relating  to  the  farm 

The  Garden. — Growing  bulbs  for  winter  and  spring  bloom 
ti  rowing  common  vegetables  and  flowers 
Experiments  and  demonstrations  with  vegetables  in 

the  scliool  garden 
Hotbed  and  cold  frame 
Poisonous  forms  of  mushrooms 

'The  Orchard. — Surveys  of  fruit-growing  in  locality 
Study  of  fruit-tree  twigs 
How  to  plant  trees  and  set  out  an  orchard 
How  to  prune  old  trees  and  renovate  orchards 

The  School. — Beautifying  the  school  grounds  and  the  road- 
side in  front 
tSchool  Progress  Clubs. — Organization  and  maintenance 
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FORM  IV 

The  Farm.—WroU  geed  impurities 

Structure  of  coimm.n  grains  uiid  hoads  of  wheat,  outs, 

barley,  corn 
Milk  testing 

iJrainage  principles  and  plans 
Farm  buildings  and  machinery 
Rotation  of  crops 

Growing  Iniprovee}  oats,  barley,  allalfa  or  corn 
Improving  poultry 
Problems  in  arithmetic  relating  to  the  farm 

The  Gorrfen.— Structure-  of  the  flowers  of  the  pea,  bean, 

and  pumpkin 
Window  boxes  and  flower  beds  at  school 
Making  a  hotbed,  cold  frame 
Intensive  gardening  in  the  home  or  school  garden  or 

both 
E.\i)eriment8   and   demonstrations    witli   grains   an' 

roots  in  the  school  garden 

Tlie  Orchard. — Grafting 

Fruit  blossoms  and  formation  i>r  fruit 

Care  of  an  orchard;  insects  in-'Wous  to  fruit  trees 

and     their    treatment;    treatment    of    fungus 

diseases 
Methods  of  packing  and  shipping  fruit 

The   5'c7(ooZ.— Beautifying  the   school   grounds   and   the 
roadside  in  front 

School  Progress  r?w6s.— Organization  and  maintenance 


ELEMENTARY  AGRICULTURE 
AND  HORTICULTURE 


I.    NATURE  STUDY  AND  AGRICULTUHK 
NATURE  STUDY  AND  THE  CHILD 

Nature  study  begins  in  infancy  and  continues  tlirough- 
out  life.  As  a  school  subject  it  endeavours  to  estublisli  a 
sympathetic  relationship  between  the  child  and  liis  en- 
vironment, which  always  furnishes  the  material  to  be 
selected  for  study.  This  material  may  have  a  practical 
bearing  or  not,  but  the  practical  aspect  is  not  the  chief 
consideration.  T.ic  children  themselves  are  the  first  con- 
sideration. A  good  topic  for  one  child  might  be  unsuit- 
able for  another.  The  child  should  be  guided  along  his 
own  inclinations  with  problems  and  material  that  interest 
him,  without  any  special  regard  to  the  utility  side.  The 
aim  is  to  train  the  child,  who  is,  at  the  same  time,  gaining 
knowledge  for  the  pleasure  of  gaining  it.  There  is  no 
time  in  life  when  this  process  of  development  breaks  oif, 
but  there  is  a  time  when  the  practical  bearing  of  many 
problems  of  nature  can  be  turned  to  account  in  making  a 
living;  when  problems  of  soil,  crops,  poultry,  etc.,  as  they 
relate  directly  to  making  a  living,  can  be  understooij. 
This  is  the  time  when  agriculture  should  be  introduced. 

NATURE  STUDY  AND  AGRICULTURE 
Nature  study  may  lead  directly  to  agriculture,  but 
there  is  necessarily  no  distinct  line  of  demarcation  between 
them.  It  would  be  difficult  to  determine  how  old  the  child 
should  be  before  the  practical  bearing  of  nature  problems 
can  be  profitably  begun.  In  Ontario  this  period  is 
approached  about  the  time  the  pupil  reaches  Form  III. 
At  this  stage  agriculture  is  introduced,  not  exactly  as  a 
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continuation  of  nature  stu.ly,  l,ut  in  a.ldition  to  it  Of 
<our.e,  the  study  of  elementao'  asrifultur.  is  also,  to'sonie 
extent,  nature  study,  but  it  must  have  always  some  direc. 
hearing  upon  agricultural  operations.  And  it  must  bo 
kept  m  mmd  that  agriculture  is  really  agriculture  and  not 
agricultural  nature  study. 

There  is  a  great  deal  of  misapprehension  in  regard  to 
the  relative  position  of  the  two  subjects-Nature  Study 
and  Agriculture.  Some  say  they  are  one  and  the  same: 
It  makes  no,  difference  whether  we  call  it  elementary 
agriculture  or  agricultural  nature  studv,  it  is  one  and  the 
same  thing  ".  Another  says  they  are  antagonistic :  "  Nature 
study  and  s<liool  gardens  must  be  got  out  of  the  s  1hh.Is 
before  elementary  agriculture  can  be  got  in  ".  Both  views 
are  extreme,  and  neither  is.  therefore,  serviceable. 

For  example,  the  common  centipede  would  form  the 
basis  of  an  excellent  lesson  in  nature  study,  but  would  be 
without  value  in  agriculture.     The  stars  are  always  inter- 
esting as  nature  study,  but  .should  find  no  place  under 
agriculture.     Beautiful  snow  crystals  are  excellent  material 
for  natrre  study,  but  useless  in  agriculture.     The  geo- 
graphical origin  of  the  breeds  of  heavy  horses  would  be  a 
poor  lesson  in  nature  study,  but  a  good  lesson  in  agricul- 
ture.    An  experiment  to  show  that  the  formalin  treatment 
of  oats  prevents  smut   would   be   unsuitable  for  nature 
study  but  an  excellent  lesson  in  agriculture.     The  maki.,.- 
of  a  hotbed  could  scarcely  be  used  as  a  lesson  in  nature 
study,  but  It  would  be  a  very  useful  lesson  in  agriculture. 
Certain  problems  arising  out  of  .school-garden  work  would 
provide    excellent    lessons    in    both    nature    s^udv    and 
agriculture. 

The  preliminary  training  in  nature  studv  is  exceed- 
ingly useful  as  an  in  .-oduction  to  agriculture,  but  it  is  not 
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essential.  The  chief  value  of  this  preliminary  traiuing  is 
not  so  mueii  tlio  knowledge  obtained,  as  it  is  the  foundation 
laid  for  methods  of  investigation. 

The  topics  selected  for  stud.v  in  agriculture  should  be 
those  which  a|)peal  to  the  pupils.  The  extent  to  which 
such  topics  are  devel(ii>e(l  will  depend  ujwn  the  age  and 
the  ability  of  the  members  of  the  ( luss,  but  no  subject  can 
be  exhausted.  The  work  nnist  be  almost  eutirelv  i.ractical ; 
it  must  be  tlio  study  of  real  things. 

By  the  time  the  pupils  have  reachcl  Form  III,  they 
are,  as  has  been  stated,  sufficiently  developed  to  under- 
stand many  of  the  practical  apjilications  of  the  principles 
underlying  agriculture.  Tlic  subj^rt  should  then  be  iiitro 
dueed.  Accordingly,  there  shoubl  be  a  |.]ace  on  the  school 
programme  for  both  \ature  .Study  and  Agriculture. 

METHOD  AND  AIM 
The  method  of  teaching  .\griculturc  must  be  almost 
wholly  the  laboratory  method.  .Icaling  with  material 
familiar  to  the  pupils,  and  it  sli.mid  be  scientific  as  far  as 
It  goes.  The  development  of  the  individual  is  of  more 
importaiK^e  than  the  giving  „f  information;  .-onsequeiitly 
the  kind  of  maU'rial  used  for  study  is  not  so  important 
as  the  method  employed.  In  one  district  a  certain  kind 
of  material  may  be  made  use  of  with  as  good  results  as 
another  kind  of  material  in  another  ilistrict.  The  ■subject 
is  applicable  to  all  ,,arts  of  t!ie  province,  and  the  problems 
outlined  Ml  the  seasonal  course  arc  sufTiclcntlv  varied  to 
meet  the  general  needs  of  all  schools. 

The  aim  in  teaching  agriculture  Is  to  make  the  pui.ils 
reahz,.  (b,.  fiiii.laniental  principles  uiidcrlving  farm  opera- 
tions, to  render  tliem  capable  of  thinking  aiid  of  investi- 
gating ^for  themselves,  and  to  show  them  that  live  stock. 
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w)il,  1111(1  crops  furnish  problunis  ciilliii);  lortli  the  U'st 
ability  of  man.  The  study  of  ugrieulture  pursued  by  this 
method  and  with  this  aim  will  aid  vastly  in  the  pupils' 
mental  development  and  will  immeasurably  increase  their 
jileasure  in  school  and  farm  lite.  This  beinj^  the  case, 
fewer  of  those  who  have  been  brought  up  on  the  farm  will 
lie  inclined  to  leave  it. 

II.    SUGGESTIONS  FOR  THE  TEACHER 

It  is  of  the  greatest  importance  that  the  teacher  should 
make  an  effort  to  qualily  himself  as  fully  as  jjossible  to 
teach  agriculture.  Consequently,  advantage  should  1k! 
taken,  by  every  teacher  who  expects  to  tench  this  subject, 
of  the  short  courses  of  instruction  provided  by  the  Depart- 
ment of  Education  at  the  Ontario  Agricultural  College. 

PROVISION  MADE  ON  THE  TIME-TABLE 

As  is  the  case  with  other  subjeits.  provision  for  teach- 
ing the  subject  should  be  made  on  the  time-table  at  such 
a  time  as  may  suit  the  convenience  of  the  teacher.  The 
subject  deserves  a  place  on  the  regular  programme,  and 
should  not  he  jjlaced  after  four  o'clock  or  on  Saturdays, 
iinless  both  parents  and  pupils  are  willing.  Occasionally 
it  may  be  advisable  to  make  provision  for  some  work 
which  could  not  be  done  during  the  regular  school  hours, 
but  this  work  should  not  he  nuide  in  any  sense  obligatory. 


THE  WORK  MUST  BE  PRACTICAL 

The  method  of  managing  classes  requires  some  fore- 
thought, because  in  many  respects  it  will  be  different 
from  that  used  in  most  of  the  other  classes.  Since  the 
work  is  to  be  niad"  as  practical  as  ]iossible,  the  laboratory 
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method  will  be  necessary  in  the  majority  of  cases.  Tliis 
method  18  especially  useful  for  young  pupils,  because  it 
enables  them  to  use  their  sen«es-to  m.-v,  to  feel,  to  taste- 
to  do  things, 

SUITABLK  STOREROOM    ACCOMMODATION 

The  toachor  should  see  that  suitable  store-room  acroni- 
modation  is  j-rovided  for  the  equipuieiit  and  for  the  tool. 
The  tools  should  be  distinctly  and  permanently  marked 
(red  paint  is  suggested),  in  order  to  guard  against  loss. 
The  care  of  the  tools  should  always  be  considered  an 
important  part  of  the  garden  work. 

LABORATORY  AND  ILLUSTRATIVE    MATERIAL 
Wherever  possible  the  material  or  siKx^imcns  for  class 
"se  should  be  brought  to  the  class-room  by  the  pupils 
concerned.     Forethought  on  the  part  of  the  teachers  will 
be  necessary,  in  order  that  the  material  may  1h!  on  hand 
for  the  exercises  on  the  schedule.  Certain  kinds  of  material 
may  be  retained  for  further  study,  as,  for  ex«m,,le,  ears 
of  corn  and  heads  of  grains.     Wherever  grain  is  kept 
special  precautions  must  be  taken  to  guard  against  destruc- 
tion by  mice.     Specimens  hanging  from  the  ceiling  are 
always  safe     Samples  of  all  kinds  of  grains  or  seeds  may 
be  kept  in  glass  jars.     The  same  may  be  said  of  commen-ial 
fertilizers,  stock  foods,  etc.     The  success  of  the  teacher  will 
depend  to  a  con.Mderable  extent,  on  the  convenient  arrange, 
ment  of  material.  * 

trSE  OF  NOTE-nooKS 
A  systematic  record  of  their  obsi'rvations  should  Ik-  kept 
by  the  pupils.     A  note-book  for  agriculture  alone  should  Ihj 
provided.     But  the  teacher  will  m.ke  a  mistake,  a  ,crious 
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mistake,  if  l>c  .lictateH  formally,  to  any  Kix-at  extent,  tlie 
noten  to  Ih..  written  by  the  pupiln.  In  some  oaw-H,  as  for 
example,  a  rt^ipe  for  grafting  wax.  it  may  k-  necessary  to 
diptate;  but  the  note-book  should  be  a  record  of  the  pupils' 
observations  and  the  result  of  their  efforts.  Special  forma 
of  note-taking  as  indicated  under  School  Progress  Clubs, 
p.  147,  will  be  useful  also. 

USE  or  BULLETIN  BOABDS 

A  convenient  way  of  connecting  the  monthly  exercises 
of  the  class  with  the  operations  of  the  home  is  to  have  a 
l.ulletm  hoard,  on  which  should  be  placed,  for  a  time,  new 
bulletins  received  from  Ottawa  or  Toronto.  In  addition  to 
this,  there  should  be  placed  on  this  board,  for  a  short  time 
photographs  of  record  cows,  results  of  standing  crop  com- 
petitions, local  school  prize  lists,  etc.  A  committee  of  tho 
School  Progress  Club  should  be  given  a  general  super- 
vision over  the  bulletin  board.  This  Imrd  might  properly 
include  a  shelf  or  shelves,  devoted  exclusively  to  the  more 
important  bulletins,  or  to  cuttings  dealing  with  topics  of 
interest  to  the  community. 

USE  OF  BEFEBENCES 
Since  there  is  no  text-book  prescribed  for  the  u.sc  of 
|)Upil8,  considerable  reference  should  be  made  to  text-books 
m  the  library  and  to  bulletins  on  the  shelves.  Where  a 
matter  of  especial  interest  is  under  discussion,  pupils 
should  be  directed  to  works  of  reference  and  encouraged 
to  seek  informatioii  for  themselves.  For  example  the 
subject  of  discussion  might  be  a  method  of  preventing 
horns  from  developing  on  calves,  or  it  might  be  the 
formalin  treatment  for  potato  s<iil..  or  some  other  subject 
of  importance  upon  which  detailed  information  is  required. 


BUOOKSTIONfi  FOR  THK  TKAniER 

Tlif  pilpilK  hIiiiiiIiI  1,,.  Iiiiiihil  Im  (iiHl  fnr  tlH'niwlv..s 
information  as  may  Im'  riMiuircd. 


'lull 


COMIIINKn  CI.ASfiKS 
A  largo  number  of  seliooN  in  the  Province  have  a  small 
attendance  in  Forms  III  uiul  IV.  ami,  where  those  two 
forms  do  not  cxcecil  (iftwn,  or  even  twenty  pupils,  tlic 
two  classes  might  well  lie  conihincd  for  the  sake  of  cnii- 
venience  and  economy  of  time.  In  such  cases  of  loiii- 
hination  the  work  nrrauKed  for  Form  II [  should  be  un<'M- 
taken  one  year,  and  that  for  Form  IV  the  next,  and  so  on. 
In  this  way  the  whole  {rrouml  will  1k'  covered,  with  (jood 
results.  In  the  e.vercises  outlined  for  the  different  months 
of  the  two  years,  there  may.  in  some  cases.  apjK'ar  to  k'  a 
repetition,  but  this  repetition  is  quite  suitable  when  tlie 
classes  are  combined  as  indicated  almve.  Where  the  rU^fa 
are  kept  separate,  as  they  will  be  in  the  larger  schools, 
some  combination  may  be  made  for  certain  topics,  as.  for 
example,  in  the  manipulation  of  the  hottn-d  and  the  cold 
frame. 

SELECTION  or  EXERCISES 
As  stated  in  the  Preface,  it  is  not  intended  that  each 
class  should  complete  all  the  work  laid  down  in  the 
monthly  schedule.  A  small  amount  well  done  will  pro- 
duce better  results  than  a  large  amount  badly  done.  Some 
classes  can  do  more  work  than  others,  and  it  is  for  the 
teacher  to  decide  how  much  should  be  undertaken.  As 
will  be  noticed  in  many  of  the  exercises,  the  teacher  is 
expected  to  ask  the  pupils  to  bring  material  from  home. 
This  form  of  lesson  is  doubly  effective,  for  it  connects  the 
occupations  of  the  homes  with  the  lesson  study.  In  an 
apple-growing  district,  special  attention  should  be  given 
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iilli'iitioii  >;ivi'ii  I..  (•Drii-fjrowin;;.     In 
triit  tliJH  order  hIiuiiIiI  Ih-  nvfrn-il. 


VKH. 

u  it>rti-;;n>winK  iHh- 


ABITJIMKTICAL  PRORLKMS 

The  month  of  Dc-e.nlH.r.  In.ins.  as  it  were,  the  closins 
month  of  the  agricultural  .year,  is  a  suitable  time  to  devote 
to  the  solving  of  problems  arising  out  of  the  various  farm 
activities.  H  should  be  note.1,  however,  that,  although  the 
problems  in  this  Manual  are  placed  together  in  a  g.oup 
some  of  them  might  i.n.jR.rly  U-  undertaken  at  the  close 
of  the  exercise  out  of  which  the  problems  arose.  Hero 
and  there  problems  are  arranged  in  this  way.  but  it  is  still 
thought  best  to  TOllect  in  a  group  such  problems  as  might 
bo  undertaken  at  a  time  when  there  is  a  minimum  of 
important  farm  operations.  As  far  as  practicable,  the 
problems  arc  so  arranged  as  to  be  connected  directly  with 
the  duties  actually  pertaining  to  one  or  other  of  the 
branches  of  farm  work. 


PROVISION  FOR  THE  CARE  OP  THE  SCHOOL  GARDEN 
DURING  VACATION 

The  Lianagcment  of  the  school  garden  during  the 
summer  vacation  will  .equirc  considerable  forethought 
especially  where  the  teacher's  home  is  at  some  distance 
from  the  school  section.  Adequate  provision  for  such  care 
as  may  be  required  slu)u]d  be  made  by  the  teacher  before 
the  close  of  the  school  in  June.  The  following  suggestions 
may  prove  useful:  (a)  The  management  may  be  under- 
taken by  the  School  Progress  Club;  (6)  each  of  the 
classes  of  Forms  III  and  IV  c«uld  take  charge  in  alternate 
weeks,  hy  visiting  the  gardens  at  least  once,  and  doing 


Sl'OOKRTIOX«  init  TItK  TK.ArirKR  n 

cii.Ii   work   iH   nii-iit    Ik-   M.T,:,iin:    (.  )    I,    ii„|jx  i,|ii„| 

iiiij.'lit  Ih'  lirld   n-i .>ili|i'  fur  his  nr  Inr  |.|..| ;  (,/)   -nht.. 

"""'  '"■  » "II  ill  IlicScitioii  iiii;.'lil   !«•  a>k.'il  to  \i„i|  tlii' 

iliinlon  lit  sialiil  tinii"<  (fiMir  ,„■  ll\,.  tiiii.s  .liirin;;  muh- 
tion),  wlicn  the  |iii|ill»  w.niM  Ix.  there  h.v  iirriuiKiiii.iit. 
for  an  hour  or  two,  to  do  the  iiciv:..'.  v  work,  thcw 
(hiVH  hriii«  niiKh.  attniitiM'  h.v  hiiviii;:  s„iiie  kumh-^  or 
i-IHirtd  aftcT  the  ^raidcii  work:  (/■)  ari.in-i'.ncnts  iiiifiht 
hu  made  with  sonic  r.'s[Hinsiidc  imtsoii  to  liavc  the  iii'ies- 
wiry  work  doiie  and  paid  for  (to  this  method  there  are 
many  objections)  ;  (/)  hy  far  the  l,e«t  method  for  summer 
nianajiena.iit  is  to  have  the  le.ieher  himself  visit  tile  s<1iih.I 
with  the  iPiipils.  see  that  the  work  is  done.  ;;ive  ,ii.li 
I'Xpluiiatioiis  as  may  Ik'  nsefnl  while  on  the  -rounil.  and 
have  i;umv<  and  s|«,rts  as  part  of  the  projiraninie ;  this 
nuthod.  howev.T.  is  feasihh.  only  when  tlio  te  ,  her  lives 
in  the  Seetlon  or  near  it. 


LIBRARY  BOOKS   IX  USE   DURING  THE  SUMMER 

If  the  teacher  will  take  tlie  trouble  to  loan  the  agri- 
cultural iiooks  beloiifriiifi.to  the  w^hool  library  for  the 
Iicriod  of  the  summer  vacation,  it  will  be  jiroductive  of 
pood.  Books  lyinp  on  the  shelves  of  the  s.liool  for  two 
or  three  months  arc  doin),'  no  service  to  any  one.  It  U 
not  expected  that  every  one  will  ren.l  these  books  from 
'■over  to  cover,  but  it  is  reasonably  .crtaiii  that  there  will 
lie  found  here  and  there  sujtfrestions  and  paragraphs  of 
value  to  the  farmer.  For  example,  it  may  be  a  statement 
in  regard  to  silo  filling,  the  formalin  treatment  for  oat 
smut,  spraying  of  garden  ro.»es,  the  importance  of  under- 
drainage  for  land,  etc.  The  point  is  that  book.s  arc  ful- 
filling their  mission  only  when  they  are  in  circulation. 
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ELEMKNTARY  AORICULTUBE 


HI.  K.(}riI'MKN-T 

Knell  Keli(H)l  slioulil  III.  |iii>vi(lci|  with  oquipmoiit  sulTi- 
cicnt  to  eiiiiMf  tlio  toacli.'i-  to  ilo  siuccsslul  woik.  As  this 
is  at  present  paid  for  in  lull,  in  the  form  of  fjrants  from 
the  Department  of  Education,  there  is  no  excuse  for  lack 
of  equipment. 

The  following  list  of  apparatus  is  recommended  as 
.suitable  for  tlementary  classes  in  ARriculturo  and  is 
intended  to  be  suggestive: 


GENERAL 

(Price 

Three  small  glass  funnels   $0  30 

One  half  dozen  glass  tumVilers  !!!!.!!!!!!  30 

One  half  dozen  glass  fruit    jars    (sealers)     ........  40 

One  dozen  large  test-tubea  (\  in.  liv  (i  in.)   ".o 

Measuring  cylinder   (graduate)   KK)  e.e '.'.'.  75 

Hydrometer,  Baurn*   (for  heavy  liquids)    i  00 

Hydrometer    jar    ' '  ^g 

Spirit  lamp  (with  wood  alcohol ) 40 

Thermometer,  chemical,  both  C  and  F  (3  at  ioc.)' .....  60 

Small  bottle  of  hydrochloric  acid •  ■  •  •  ^^ 

Small  bottle  of  iodine  (in  K  I ) 15 

Two  litmus  pads  at  5c 10 

The    following,    dry,    in    large-mouthed,    coik-stonpered 
bottles : 

Sodium  nitrate,  calcium  phosphate,  potassium 
chloride  (or  sulphate),  copper  sulphate, 
washing    soda,    baking    soda,    starch,    lime, 

sulphur,  10  cents  each   90 

Filter  paper   "       jq 

Soup-plates  and  saucers,  a  dozen  eiicli   . . .]    no 

Flowerpots,  3  dozen  4  in []\[  j  qs 

Flats  (boxes  for  planting  seed)    .................       "0 

Apple  box  to  demonstrate  packing on 

Surveyor's  chain "  "j 

Rain    gauge 2  00 

Oarden   tools   as   may   be   needed:    6   hoes,   6    rakes,    3   spades, 
-  spading  forks,  1  combined  seeder  and  wheel  cultivator.  1  hand 


EQUIPMENT 


l.l 


nilliviKiir,  (i  >li|;cing  trowels,  1  Kri.Junj:  s<-nlw,  1  niatfork 
I  l.nvn-i„n«,T  (wh™  ....,■,.«,!„•,■),  I  CTHl™  li,„,  (l,i„,i,.r  „vii... 
"HI  ,lo),  sufti,-,™i  cnrnrr  stakrs  ftli.-so  «l,oiil,l  1,,.  mmlo  l,v  tlio 
Hiiss),  »iitli,.„.„|   I,,|,r|„  (iiips,.  ,-|,„„|,|  1,0  nin.li'  liv  Ihr  ,-|a»s). 

Ill  iidditioii  t(i  (lie  r.,ivj;()iiiK  fqiiipinciit,  it  WdiiM  be 
very  iiscrnl  |„  Imvc  a  work-lx.ncli  witli  vise  aii<l  set  of 
tools,  to  (Io_  siicli  work  in  farm  mocliaiiics  as  may  bo 
iicicssary  to  make  the  garden  work  effective. 


00 
45 
40 
60 
15 
15 
10 


.    SPECIAL 

mailo.      (Tho  teacher  alionlil  write  to  a  dealer  for  prices.) 
/■'or  PmtUTij — 

Model  of  feed  Iioppor 

Trap  nest 

Model  of  hen  or  chicken-coop 

Inculiator  (mav  he  liorrowed) 

For  Itcelrrpinff — 

Standard  LanK.stiotli  hive,  complete 

Smoker 

Colon.v  of  heos  in  10-frame  hive 

For  Field  Crops — 

Set  of  Krain  measures 

Machine  for  treatinit  grain  for  smut 

Samples  of  grains— wheat,  rje,  barley,  buckwheat,  rice  in  the 

hull,  oats,  etc. 
Fertilizers 
Weed  ifeeds 

nnrtiriiftiirr 

Pruning  and  grafting  tools 

Hiind-apraying  outfit 

Hotbed  (may  be  built  permanentlv) 

Cold  frame 

Combined  wheel  cultivator  and  seeder 
For  Dairyinfi — 

I-inctometer 

Babcock  milk  tester 

Milk  scales 

Milk  pail  (modern) 

Butter  utensils,  for  illusfratinn 
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ELEMENTARY  AGRICULTURE 


THE  WBRAKY 
BECOMMENDKD  HOOKS 
The  following  books  should  be  in  the  library  of  every 


"  — """  "■■""■u  uc  111  me 

school  in  which  Agriculture  is  taught: 


Perguaon    k    Lewis. 


*1.50. 
Co.,  St. 


Paul,  Minn. 


JfuBhroonui.    Atkinson.    Henry  Holt  &  Co    Boston     *2  ■id 
■''"^'X/Z"7r"'-     ''-"'"■  «tevens^rrHl,f -'^inn  . 
Canadtan  Dairying,    bean.    Wm.  Briues    Toronto     on,. 

Ferguson  &  Co.,  Chicago.     $1.00. 
r/nJ^;    ^'"f-  .Maomilla,  Co.,  Toronto. 
$1 00         '*'"'"«'•     °™''-     ■^^'''b  P«b. 

^'"'^otjVt"  '"  ^'"""'■"  ""''■     ^'P"-""-     «-"■">->"  Co.. 
^"Ton^'VoT"'  "^  ''"™  -'"™'"'-     ^""»''-     «""-  '  Co.,  Bos- 

'*%i.:,-'Meiroht.W^'^'^""""-  «°''*-  ^•^■«''"' 

"'TolTo.-'st*'"^"''-    S*™**-  «»0  Remick.     M.cn,i.lan  Co., 

Uor  a  more  extended  list  see  Circular  !,•!,  1017.) 
ONTARIO  AGRICULTURAL  COLLEGE  BULLETINS 
Each  school  should  be  in  close  touch  with  the  Ontario 
Agr^ultural  College,  and  all  the  Bulletins  issued  by  that 
Insftutaon  should  be  in  every  school  where  AgricuUural 
classes  are  conducted.  In  cases  where  a  Bulletin  is  of 
special  interest  to  the  community,  some  instruction  should 
be  given  on  the  subject  concerned,  and  a  copy  of  the 
Buetin  might  then  be  secured  for  each  pupil,  'kr  sud^ 
publications  write  to  the  Publications  Branch,  Department 
of  Agriculture,  Toronto. 


every 


THE  T.inRARY  ].•; 

BULLKTIXS    PUBLISHED    BT    THE    ONTARIO    DEP\RT- 

MEXT  OF  AOBICULTURE,  TOBOXTO 
Sprial 

No.  Dale  Title  a   ,1, 

205  Sept.    1013  Dairy    RH.o.,1    n,,llctin     (No  | 

172    revised)    [  staff  of  Dairy 

I.   Cheesc-maltmjf  and  Butter- 1       School 
„„    .„  making    I 

oni  ?""■     JoH  1""'°'''  ^'""'Se  on  the  Farm.     R.  R    o,ai,„„, 
ens  Jan.     1913  Farm  Poultry  and  Egg  Mar--)  " 

keting    Conditions    in    On-  >  i;  ^-  ^are 
tario   Countv    .  J  T.  A.  Benson 

200  Mar.    1913  Farm   Forestry    (No.   135  're- 

210  Mar.    1913  StrawbeW  '  Cultwe ' 'and  '  ti.;  ^'  '''  ^"■"'' 

o,  1  ,r         ,„.,„.„  ^""^  Baspbcrry  p.  M.  Clement 

-u  Mar.  1313  Fruits  Reoommended  for  On- 
tario Planters  (No.  17!l  re- 
vised)       Fruit   Branch 

-1.1_  April    1913  Bee  Diseases  in  Ontario   Morley  Pcttit 

"i«  S"'-      }l]l  2?"  ^'"='''"K  "^  APP'™ E-  F-  Palmer 

21s  Dec.     1913  Birds    of    Ontario    (Xo.    173 

revised)     C.  '^>"    Xash 

219  .Tan.     1914  The    San    Jos*    and    Ovster- 

ooo  „         .,„,,  ,.^'"'"  S"*'"    "■••■■•     L.  Cffisar 

00?  ^":,  ■""  Lightning  Bods  W.  H.  Day 

-21  April    1914  Food  Value  of  Milk  and  Its 

.^2  April    1914  Currants  and    Gooseberries  ..     E.  F.  Palmer 
223  May     1914  Fertilizers   (  B-  Hareourt 

^^tnZ*'  '""  ^"•"l™'"""''  Construction    ....     S.' C.' j'oh'nTon 

— »  uec.  1914  Swme   OF    r,™,- 

226  Dee.  1914  Plum  Culture  in  Ontario' ! ! ! !     P.'  M.  CTement 

227  Jan.  1913  Cherry  Fruit-flies    ... .  f  L.  Cwsar 

228  Feb.  1915  Farm  Crops:    Experiments ' ai  '  ^'  ^^  ®''™'" 

229  Feb.  1915  Smrtt^and"  Rust's  '  of'  "orain  j  j.'  t  UoX 

230  Mar.     1915  The" heri^y 'in  Ontario 'f    p    p?" 

231  April    1915  Vegetable'^Growing      .;:;:■     l^'  J'  t^"'""" 
2.'!2  April    1915  Field  Beans    ...  p    ^    J"''"'*"" 

^^1  Y^-      I23S  ?"*•"■'"  ^^^-'-S  "'■'b-^^'.'.'     Sorter   PetW 
234  Aug.     1915  Co-operative     Marketing     As-  '  ' 

sociations     p  p    w    ♦ 

-.   Mai.     ]»l(i  The  Orape  in  Ontario F.  M.  Clement 
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Serial 
No. 

■:::>>  Mui- 

l':i!)  May 

240  June 

241  Ju'.y 

242  Dec. 

24.1  Doc. 
244  Dec. 

243  Doc. 

246  Jan. 

247  April 

248  April 

249  May 

250  Julv 

251  July 


ELEMENTABY  AOHICULTUHE 
IIULLETINM- fui//i/i«((/ 

""''■  Tillo  Author 

1!UG   i.inic    iillil    lis    L'w    ill    .\};ii- 

culture    K.   |l,„,.uurt 

lUlU  IVtBtoca     0.  A.  Zuvitz 

1910  Uuctoriiil     Di.siaMis    of    \cgi- 

'"l)'™      I).   H.   J.  lies 

1916  PoBch  Growini;  in  Ontario...  f  *■'•  ^'-  Clement 

(  A.  H.  Hnrris 
191(1  Diseasoil    Mouths   u   Oause   of 

Ill-health    Ont.  Dental  .Sue. 

1916  Nature    Study,    or    Stories    in 

I  AKriculturo    O.A.O.  Staff 

1916  Hints  for  Settlors  in  Northern  f  W.  G.  Nixon 
Ontario     (  R.  H.  Clemens 

1916  Pood  Values   B.   Harcourt 

1917  SuRgestions  on  FeedinK  Slock     O.  K.  Dav 
1917  Farm    Poultry    i:No.    217    re- f  W.  B.  Gi-aham 

"'«'')      If.   N.   Marcellus 

1917  Prur.iMK      (  F    M.  Clement 

I  F.  S.  Beeves 

1917  The   Pear  in  Ontario    (  F.  M.  Clement 

(  O.   J.   Rohb 
1917  Insects  Attacking  Fruit  Trees     Law.son  Crsar 
1917  Insects  Attackins  Vegetables       C.  .T.  S.  Bethnno 


BULLETINS  PUBLISHED  BY  THE  DEPAETMENT  OF 
AGiaCUI.TUBE,  OTTAWA 

The  following  publications  are  available  for  distribu- 
tion free,  on  application  to  the  PublioatioiLs  Branch. 
Department  of  Agriculture.  Ottawa.  Letters  containing 
applications  require  no  postage: 


DA'RY  AND  COLD  STORAGE  BRANCTI 

Buttor-making  on  the  Farm   Bui.  5.1 

Cheese-making,  Cooling  Milk  for    Bui.  22 

Cheese,   the   Manufacture   of   Cottage,   aad 

Buttermilk    Cij._   22 

Cow    Testing,    with     some    notes    on    the 

Sampling  and  Testing  of  Milk  Bui.  33 

Cream,  Care  of,  for  Butter-making  Bui.  32 


1917 
1910 

1917 

1913 
1912 


TIIK  LIBHABY 
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Milk,   Cheeae,    and    Butter,   Oetcrminations 

aa  to  the  Composition  and  Condition  of. .  Bui.  46    iai5 

Inapection  and  Sale  Act   Cir.     9   1913 


liXPEniME.VTAL   1-AllM 

The  Dairy  Cow    8p.  Cir.     7 

Clean  Milk    gp,  cj^*  20 

Milk  Production  in  Canada   Bui.  72 

Beans   in   Canada    yp.  (pj,-,  lo 

Sweet  Clover.  The  Truth  Cir.    14 


1917 
1914 
19l:i 
1917 

_ 1914 

Corn  for  Ensilage    Bui.  65    .■ 1910 

Tile  Drainage  on  the  Farm   Cir.    41    ...  1913 

Mangel  Seed  Growing   Cir.    58    ......'.   1916 

Varieties  of  Oats    Cir.    78   1916 

Potatoes     Cir.    83    1916 

Smut   Treatment    Cir.    24   1914 

Apple    Scab    ilcir!    46    .......   1915 

Fruit  Tree  Diseases   Bui.  24    1913 

Potato  Diseases  Control    Cir.     9 1915 

Potatoes,  The  Black  Leg,  Disease  of Farm   Cir.   li!!  1916 

Potato  Blight  and  Got  Farm   Cir.   10. .  1916 

Care  of  Trees  Bui.  19    1914 

Ice  Supply  for  the  Farm  Cir.    89   1916 

Bees  and  How  to  Keep  Them Bui.  26    1916 

Tlie  Stone  Silo    Bui.  35    ! !  1900 

Fruits,  Vegetables,  etc Pam  12  1915 


The  Home  Vegetable  Garden   Pam.  14 

Hotbeds  and  Cold   Frames   Cir.    16 

Renovation  of  Orchards    Bui.  79 

Chicks,  Brooding  and  Bearing    . . ,  Cir    13 

Crate   Feeding    :.;Cir:    70 

Preservation   of   Eggs    Cir.    42 

Artificial    Incubation    Cir.     2 

Mites  on  Poultry     Cir    85 


1917 
1914 
1914 
1914 
1916 
1915 
1914 
1910 


SEED  BH.4NCH 


Weeds  and  Weed  Seeds 


.Bui. 


1915 


1913 
1912 


I.IVP:  stock   IillANcii 

Huron   Pigs    in   Canadn    Bui.  51 

Hoof  Cattle,   Feeding    Cir.    63 

.Sheep  Husbandry  in   Canada    Bnl    1" 

The  Candlins  of  Kggs   Pnm    '?. 

The  Care  of  Market  Eggs  n,,].  'kj 


1905 
1916 
1913 
1913 
1912 


SEASONAL  COUPSE  FOR  FORM  III 

(Pint  jenr  of  two-year  Course) 
AUTUMN  WOHK  OF  FIRST  YEAR 

Si:i'Ti;iii)i;ii 
ExEncisE  1 : 

Have  tr.e  pupils  bring  swoet-peas  and  red-clover  plant, 
meluding  roots,' to  the  elass.     Compare  the  leaves  of  the 


1.  Root  tubercles — sov  1 


two  plants  and  note  the  differences.  I,„„k  for  smaH 
nodules  on  the  roots  (see  Figure  1 ).  Explain  to  the  da.. 
in  mere  outline  the  r,.lation  of  these  noduI,..s  to  soil  fer- 
tility. Contrast  and  compare  the  flowers  and  the  stem. 
18 


SEPTEMBK'  :  KXKRCISKS  jo 

Make  a  flat  drawing  of  a  leaf  of  eacli  of  the  two  forms. 
Leaves  are  the  chief  organs  that  have  to  do  with  the 
manufacture  of  food  material  for  the  plant. 

EXEHCISK  2: 

Compare  the  pods  of  the  two  plants.  Look  for  the 
seed.  Make  a  flat  drawing  of  a  pod  and  a  seed  of  each 
plant.  Tf  the  seed  is  mature,  or  nearly  so,  »nve  some  f(ir 
l)lanting   the   following   spring.     The '  seed   contains   th.- 


2.  Ilouso-fly 


minute  plant.  Ask  the  pupils  to  examine  the  roots  of 
other  similar  plants.  (Legumes)  Why  should  legumes 
have  a  place  in  crop  rotation  ? 

ExEncisE  3: 

Ask  tlie  pupils  to  note  where  house-flies  i.ve  and  how 
they  jirocure  their  food.  If  possible  secure  som(!  of  the 
hirvae.  and  idso  some  "  fly  blows  "  (oggs).  Point  out  lluit 
the  life  history  of  the  fly  includes  four  stiiges— egg,  larva. 


iO 


liLKMK.STABV  AdKKULTUKK 


pupa,  adult.  Show  liow  the  hi)U»f-ily  is  an  important 
agent  in  spreading  diseases  of  human  beings.  Explain  th(! 
importance  of  destroying  the  breeding-places  of  the  house- 
fly. Flies  breed  in  filth  of  various  kind.-,  generally  in 
horse  manure.     (See  Figures  2  and  3.) 

Exercise  1: 

Have  the  ])ui)ils  secure  a  few  honey-bees.     Place  tlicin 
in  a  bottle,  and  observe.     Describe  as  in  the  case  of  the 


3.  stable-fly 

fly.  Compare  the  wings,  the  eyes,  and  the  body  with  those 
of  the  fly.  If  a  drone  bee  and  a  worker  can  be  secured,  so 
much  the  better.  Compare  these  two.  (See  Fi<rure  4.) 
Do  not  go  into  too  many  dctiiils;  only  tlioso  wliidi  will  be 
fully  appreciated  should  lie  ciinsidiTcil. 

KxKiiiisi:  .'i: 

Show  siiniplcs  of  the  "  conib  "  mid  of  llie  "  fcMinibition  ". 
Call  attention  to  the  shape  of  the  cells  iuid  ask  the  pupils 


BEPTKMnKR:  EXKRTISKH 
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/'rom   Bfekeeiiino  Uept.,  O.^.C. 
-1.  Woikor,  qut'cii,  ilrimc 

1(1  draw  an  (lutliiie  of  a  IV>v  ivlls.  Kx|)laiii  ■' cappiii},' '' 
and  "  bee  broad "',  and  point  out  tbat  tlic  l)uu  has  four 
statics  similar  to  tliosc  ot  the  fly.  (Sep  Figure  5  and 
Oiiiario  Aijneulliinil  CnHeije  Biilletiii.  Jl-t.) 


o,  Quei>u  neli  and  capped  brood 


Fnim  Beeker/jijii/  Di'iil.,  O.J.C. 
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EjLEMENTAKY  AOBKULTUBE 


from   Urrker/nng   Uf/it.,   O.A.O. 

6.  Section  fitted  \yith  fnutnliitinn  nnd  cnntuiniiit;  comb  Uoue/. 
One  m'ption  rnril"'*! 


.  Langstvnth  hivp,  showing  parts  sppHiuted 
(After  Philips) 


AUTUMN  MANAnKMGNT  OF  HOHOOL  HABDRN      23 

KXKRCIHK   6', 

Ank  the  pupils  to  bring  (lotato  bootlr»  to  tlic  claim  for 
(ttudy.  Along  with  tht-  brotleH  should  lie  brought  Dome 
half-eaten  potato  leaven.  Compare  the  feeding  huhit  of 
bees,  flies,  anil  potato  bectloji;  their  food,  and  how  eaeh 
secures  it.  Point  out,  in  the  form  of  written  notes,  the 
relations  of  eaeh  to  the  welfare  of  human  beings.  Have 
the  pupils  examine  particularly  the  methods  of  feeding. 
(Ontario  Ayriculluml  Vnllnje  Bulhtin,  S>1) 


fer? 


-:w^^m 


8.  n.H.  roprcwntt  a  fence  along  the  north  siilo  of  the 
school  ground! — A.  plot  for  perennial  flowers ;  E.  plot 
for  wild  flowers;  C.  community  plot;  E.  individual 
plots  8  It  4  feet ;  P.  paths  '2  feet  wide. '  Space 
economized.  Drawn  to  scale.  This  is  one  of  the 
simplest  forms  of  school  garden,  and  cun  lie  idaptcd 
to  any  school.  Arranged  to  run  along  one  side  of 
the  grounds.    Adapted  for  12  pupilg. 

AUTDMX    UANAOEMENT   OF    SCHOOL  OAHDEN 

If  the  school  has  not  had  a  garden  jireviously  to  this 
and  the  Board  is  willing  to  proceed,  the  teacher  should 
make  preparations  for  it  and  read  carefully  the  Section  on 
School  Gardens,  page  135. 


ExEKCisE  7: 

After  havifM;  decided  upon  a  liM'atinn.  either  upon  the 
present  .schoc:  grounds  or  on  a  plot  adjoining,  the  teacher 
nill  bring  the  pupils  out  to  the  land  and  have  them 
measure  it  carefully  and  make  notes  in  regard  to  (a)  kinds 
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KLEHKNTABY  AOBICULTUBK 


of  plantii  growing  in  the  plot,  and  (i)  the  character  ..f 
the  (Oil,  and  the  relation  of  the  pkt  to  sunlight,  fcnccn, 
trees,  etc. 

When  arrangcmenU  have  been  made  to  have  the  land 
ploughed  (which  should  be  done  in  the  fall)  and  the 
ploughman  ix  on  the  ground,  the  pupils  should  be  brought 
out  to  the  plot  for  fifteen  minutes,  to  note  (a)  the  depth 
and  width  of  the  furrow,  (6)  whether  the  weeds  and  grass 
are  well  turned  under,  and  (r)  the  character  of  the  soil. 
If  the  weeds  and  grass  have  been  well  covered,  it  would  be 


□ 

DDDQiDDDD 


8.  H.H.H.  fence;  D.  plot  for  perennials;  E.  plot  for  ' 
wild  flowers;  A.  individual  plots  4  by  8  feet; 
C.  community  plots;  P.  path  two  feet  wide.  Drawn 
to  scale.  This  plan  is  wasteful  of  space  and  is 
adapted  to  a  comer  of  the  grounds.  Suitable  for 
£4  pupils. 

just  as  well  to  leave  the  land  in  the  rough;  if  not,  it 
should  be  harrowed  over  lengthwise.  In  either  case  a 
dressing  of  barnyard  manure  should  be  given  in  Novem- 
ber, which  should  be  disked  in,  or  dug  under,  in  the  s])riiif;. 
Where  a  school  garden  has  l)een  in  operation, «  lesson 
or  two  should  be  given  in  harvesting  the  crop  and  in  the 
preparation  for  winter. 
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K\Klirl.sK  S: 

If  I'Hcli  piijiil  liiH  Imh'ii  iimmiitcd  u  Hhara  in  the  productK, 
tlifi  p1«8ii  xliould  k-  taW-n  to  the  garden  and  the  diviaion 
made  there.  Sit'ure  t>»ine  mature  wmplea  of  bcetx,  the 
\>e»t  that  can  \hi  liad,  and  auk  tlic  pupiU  to  dig  them, 
[mng  rarcful  not  to  (le»troy  the  rootletn.  t'ut  oil  the  topn, 
liut  not  cloiio  to  the  nxit.  These  individual  beets  iihould 
Ih)  preHerved  for  (ilunting  the  following  Hprlng,  to  produce 
Kced  later. 

Deal  niniiliirly  with  turnips,  carrots,  and  parsnips;  and 
preserve  them  carefully  in  the  cellar. 


H.H.H.  fence;  A.B.C.T).  a  plot  witliout  paths  except  at  the 
edges;  M.  middle  line  dividing  the  garden  into  two  parts, 
one  for  Form  III  and  one  for  Form  IV;  1  and  2  represent 
rows  of  com;  3,  row  of  tomatoes;  4  and  5,  rows  of 
potatoes:  6,  7,  ft,  towh  of  ral>l)nge,  cnnliflower,  and  beans; 
9,  10,  11,  rows  of  parsnips,  1)ect8,  carrots;  12  and  1.1,  rows 
of  lettuce  and  radishes.  The  distance  from  1  to  2  is  .1  feet. 
Drawn  to  scale.  Rons  run  right  through  from  end  to  end, 
and  each  pupil  has  a  portion  of  each  row.  Suitable  for  18 
pupils. 


When  the  crop  is  harvested,  the  amount  of  crop  should 
l>o  weighed  and  the  gros.s  value  per  acre  calculated.  Prices 
may  be  had  from  the  local  dealer. 
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EXEHCISB  9: 

Ask  the  pupils  to  bring  to  the  clasg  eight  or  ten  kinds 
of  weeds.  Most  of  the  weeds  will  probably  belong  to  the 
Composite  family,  and  these  should  be  singled  out  from 
the  rest.  Some  of  the  characteristics  of  this  family  may 
be  noted,  especially  those  which  enable  the  plants  to  persist 
as  weeds.  An  attempt  should  be  made  to  name  all  the 
weeds  in  the  locality  and  to  bccumc  familiar  witli  them. 
(Sec  list  below.) 


•  •  • 
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11.  Garden,  with  some  ornamentation,  suitable  tor  the 
centre  of  a  plot;  B.  plot  6  x  16  feet;  C.  com- 
munity plot,  12  X  35  feet;  P.  path,  3  feet  wide; 
E.  perennials.  Space  economized.  Drawn  to  scale. 
Suitable  for  16  or  32  pupils. 

WEEDS 

The  weeds  named  in  the  following  lists  are  common 
everywhere  in  Ontario.     Pupils  should  learn  to  recognize 
these  weeds  and  to  compare  them  with  others  found  grow- 
ing in  the  same  ground.     One  plant  may  be  a  particularly 
bad  weed  in  one  place  and  less  harmful  in  another. 
f 
The  weeds  found  to  be  especially  harmful  are : 
(1)  In  grain  fields — 

Wild  mustard,  Canada  thistle,  wild  oats. 
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(2)  In  hay  flck  :  - 

Curled    ■  mi-I     o-c-oy.-    daisy,    dai.-^y    floalmiio, 
bladder  eaiupiuii. 
(:))    In  hoed  crops  (turnips,  jiotatoes,  corn,  eti-.)  — 

Foxtail,  touc-h-grass,  ])crt'nnial  sow-thistle. 
(4)   In  lawns  ami  jnisture— 

Dandelion,  narrow-leaf  plantain,  yarrow. 
(."))   Around  door-yards — 

Knot-weed,     hroad-leaf    plantain,    round-leal' 
mallow, 
(fi)   In  cultiviited  gardens — 

I'nrshme,    sliepherd's-purse.    pigweed,    lamb's 
(piarters. 
(7)  Around  fences  and  buildings — 

Burdock,  mayweed,  ragweed,  beggar-ticks. 

There  are  many  other  no.\ious  weeds,  and  some  of 
those  mentioned  in  one  list  may  also  belong  to  another. 

The  pupils  should  he  asked  to  collect  other  weeds  and 
to  add  to  these  lists.  There  is  a  great  variety  of  weeds 
found  along  roadsides  and  in  waste  places  but,  as  the 
roadsides  are  not  cultivated  nor  the  crop  harvested,  the 
weeds  are  relatively  less  imjiortant.  In  some  places  the 
farmers  have  taken  down  the  fence  along  the  roadside  and 
cultivated  up  to  the  wagon  track.  This  is  a  good  practice, 
for  it  reduces  "the  weeds  and  increases  the  area  for  the 
])roduetion  of  crops. 

KXERCISF,   10: 

If  there  is  a  School  Fair  in  the  neighbourh(X)d,  a 
Weed-seed  collection  might  be  i)rei)ared  by  the  jiuiiils.  To 
do  this  with  good  results,  select  the  plants  and  i)ut  them, 
lying  loose  on  a  newspaper,  in  a  dry  place.'  When  the 
plant  dries  the  seeds  drop  out,  or  they  may  be  thrashed 
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out  by  boating  tlio  (.l„„t  „„  the  door.  Tho  see,].,  fall  upon 
Je  paper  and  n.ay  then  be  plu™.!  in  vials  an.l  labelLl. 
This  may  be  done  at  home,  but  the  seeds  should  then  be 
brought  to  he  class  and  some  comparison  should  be  made 
regardmgthe  different  kinds  of  seeds.     (Sec  Fi^ureTg  ) 
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1011— showing  method  of  prescrvinir 
and  labelling  *" 

Exercise  1:  Octobeh 

Weeds.-X)i,cum  the  eradication  of  weeds  from  -ar- 
<l™s,  lawns,  roadsides,  and  fields.     From  weeds  which  luvc 

oen  g„  hercd  by  the  pupiK  ,H.int  out  those  injnrioi.s  in' 
(«)  fields,  (J)  gardens,  (r)  lawns,  (rf)  door-vards 
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KxKtic'isE  2 : 

Have  tlic  pupils  liriiif;  <arrots  and  Iwets  to  tin'  class. 
These  should  he  examined  as  to  structure,  colour,  taste, 
etc.  Brinj;  out  the  distinctions  between  perennial,  annual, 
and  biennial  plants. 

KxEiiCisE  ;!: 

The  followinf;  plants  should  l)e  bronglit  to  the  class- 
room—<;oldenrod.  i)erennial  sow-thistle,  purslane,  and 
shepherd's-purse.  Point  out  the  methods  that  should  he 
jmrsued  in  combating  these  weeds. 


ExEncisE  4: 

Ask  the  pupils  to  hrinj;  apples  from  home.  Tf  any  of 
the  apples  show  "seal)",  call  attention  to  this  diseas.'  and 
discuss  it  with  the  class,  ("ut  tlic  ap|ile  open,  so  as  to  see 
the  core  and  the  relation  of  the  parts  shown  in  the  section. 
Make  a  drawing  to  show  a  cross  section  of  this  fruit. 
Taste  the  apple  and  test  it  with  litmus  for  acid. 

Exercise  5: 

Have  the  jiupils  brini;  twif;s  of  apple-trees  from  the 
orcliard  at  home.  Distiiifruish  the  fruit-buds  from  the 
leaf-buds.  Show  by  demonstration  on  the  twij;s  how 
scions  for  frraftinjr  should  lie  made.  (See  illustrations 
and  also  E.isenfinls  of  AflriniHurr.  Waters,  pajres  i:!-4.) 

KxEucisE  fi : 

Brinj;  branches  of  an  apple-tree  to  the  class  and  have 
the  pupils  prune  them.  Explain  the  importance  of  cut- 
ting close  to  tlie  branch.  Explain  "healins"  and  "  eork 
formation  ".  (See  Pijrures  13,  14.  and  Ks^'entinh  nf  Agri- 
rnUure.  Waters,  pape  270.) 
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14.  Aftor 
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KxERciSE  7: 

Fruit  Hurvey. — Ask  the  pupils  to  obtain  information 
rejfardinjr  the  acri'a;ri>  of  apples,  plums,  pears,  peaelies,  or 
other  fruit  <rrown  at  their  homes.  From  the  information 
thus  seeured  i.  surve\  of  the  Section  could  he  made. 
Pupils  are  f|Hite  willing  to  collect  information  of  this 
charactci",  and  imrents  will  fiive  them  the  needed  assist- 
ance. 

KxERCiSE  8: 

Similarl}-,  the  ))upils  should  he  asked  to  count  the 
apple-trees  or  other  fruit-trees  at  their  homes.  .V  lesson 
dealin<;  with  these  matters  may  he  useful  to  the  whole 
Section.  The  teacher  should  communicate  with  otlier 
teachers  in  ncighhourinj;  Sections  and  make  comparisons 
in  regard  to  this  survey. 

Acreage  in  small  fruits,  such  as  raspherries.  straw- 
berries, etc.,  may  be  dealt  with  as  in  (1)  above. 

ExEiicisE  9: 

Mushrooms. — Have  the  pupils  bring  specimens  of  the 
different  fleshy  fungi  to  the  school-r'/om.  They  will  prob- 
ably have  (a)  those  of  the  form  of  the  ordinary  mush- 
room, (6)  puff-balls,  and  (c)  bracket  fungi — three  groujis 
readily  distinguished.  The  nuishroom  group  is  the  only 
one  of  the  three  that  contains  po  ,,nous  s])eeies.  and  may 
he  subdivided  into  five  divisions  according  to  the  colour 
of  spores  produced.  This  colour  is  indicated  by  the  colour 
of  the  gills,  which  may  be  white,  black,  ochre,  purple- 
brown,  or  pink.  The  deadly-poisouons  forms  are  found  in 
the  first  division ;  consequently,  unless  absolutely  certain, 
no  mushrooms  which  have  white  gills  or  spores  should  be 
eaten.  The  poisonous  fungi  of  the  white-spored  division 
belong  to  the  j'l'nns   Amnvifn   which   has  the  following 
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••hnraotons  ,..s-tl.„  ring  „roun,l  tlu,  nU-m,  the  r„p  at  tl,.- 
I..*,  ana  tlio  volva.  or  veil,  over  the  cap.  Howe4  it 
-se  to  avoid  all  the  white.,K>red  .pJe.  Cof  h 
oehre-spored  spee.es  is  goo'd  and  the.v  should  all  be  avoided. 
The  eommon  edible  mushroom  belongs  to  the  pink-spored 
.l.v.s>on,  and  .t  is  not  known  that  any  of  the  black,  purpt 
iTown.  or  p.nk  forms  are  poisonous.  None  of  the  ,.uff- 
■■alls  IS  poisonous.     (See  illustrations.) 

Tn  a  general  way  all  mushrooms  decay  very  quickly  and 

should  not  be  eaten  when  stale,  because  ptomaine  poLns 

.lue  to  partial  decomposition,  may  develop,  and,  if  they  do" 

serious  results  may  follow.  ^      ' 

(Kefcr  to  Mushrooms,  Atkinson.) 


Exercise  10: 

A  part  of  one  afternoon  in  October  should  be  devoted 
by  the  whole  school  to  searching  for  mushrooms.  The 
specimens  may  be  brought  to  the  class-room  and  classified 
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as  indicated  above.  A  beautiful  sporc-priiit,  sliowiiig 
clearly  the  colou-  of  the  spores,  may  Imj  obtained  by  plac- 
ing the  cap  of  the  mushroom,  pills  down,  on  a  paper,  white 
or  dark-coloured,  dei)enilin<;  on  the  colour  expected,  cover- 
ing it  with  an  inverted  bowl,  dish,  or  hat,  and  leaving 
it  for  a  few  hours. 


16.  Common  mushroom,  edible.  4,  Young  individual  in  the 
"button"  stage;  5,  nearly  mature;  6,  mature  form,  M. 
ring;  E.  gills;  B.  stalk;  C.  rounded  base  of  stalk;  H.  re- 
mains of  ring  still  attached  to  pileus,  or  cap.  No  Tolva 
persisting  either  on  the  top  of  the  cap  or  at  the  base. 


ExEncisE  11: 

Bulbs. — Secure  from  the  dealer  bulbs  of  livacinths  aii<l 
tulips,  perhaps  also  of  narcissi  and  jonquils.  Point  out 
to  the  pupils  that  the  food  supply,  upon  which  the  plant 
draws  to  produce  flowers,  is  stored  up  in  the  bulbs. 
These  bnll)S  perform  a  function  siniiliir  to  that  of  onions. 
It  will  thus  be  seen  that  fertile  soil  is  not  necessary,  and 
that  moist  sand  or  gravel,  or  even  water,  if  repeatedly 
changed,  may  be  used  instead  of  soil. 
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ilyaciutlix  uud  narcissi  are  especial  favourites  for  house 
l.lants.  Tliey  sliould  be  started  in  the  autumn  in  jars 
containing  moist  gravel  or  coarse  sand,  or  in  pots  with 
sandy,  loose  soil. 

Bulbs  should  l,u  planted  in  the  i  utunm  (October  or 
November)  in  tlie  sround  for  spring  bloom.  There 
should  be  a  bed  of  bull)s  in  every  school  ground.  Have 
the  pupils  plant  them  about  three  inches  deep  in  a 
)>repared  bed.  which  should  be  covered  over  with  leaves, 
straw,  or  other  litter,  during  the  winter.  This  litter 
I)rovides  a  covering  siiitable  to  the  needs  of  the  bulbs  and 
should  be  raked  off  in  early  spring. 

The  pupils  should  be  encouraged  to  take  some  of  the 
bulbs  home  to  develop  as  home  projects.  (Head  the 
Section  on  Home  Projects,  page  141.) 

„  November 

iXERCISE    1  : 

Bequest  the  pupils  to  make  a  list  of  the  agricultural 
l>roducts  of  the  district.  Which  of  these  are  consumed  at 
home?  Where  are  the  markets  for,  and  what  are  the 
l)rices  of,  jmtatoes,  apples,  butter,  cheese,  eggs,  wheat, 
oats,  barlsy,  and  rye? 


K.XEBcisE  2: 

Have  one  of  the  pupils  bring  a  moulting  hen  to  the 
class.  Study  the  development  of  the  new  feathers  and 
compare  with  the  old  ones.  Point  out  the  uses  of  moult- 
ing to  the  bird.  J«  it  a  prei)aration  for  the  breedin.r 
season  or  for  winter ••'  Do  other  animals  (mammals) 
moult  (lose  their  hair)  ?  (Ontario  Agricultural  College 
Bulletin,  J47) 
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EXEBCISK  u  : 

Secure  leg  Panels  for  oliiikfiis,  and  «uiiie  iKiuiiPiiU'iil  for 
puultry-keepiii};,  ■'u-.li  »f  fpciKii}!  Imxiw,  wateriii},'  trim^'li, 
trap  nests,  etc.  f  I't  the  pupils  liandle  these,  and  discuss 
with  them  their  uses. 

ExEB(  isi:   I : 

Show  the  imiwrtiinee  of  .lust  to  the  animal  in  keeping 
itself  free  from  vermin.  How  does  dust  alfeet  insects? 
Lime,  sifted  coal-ashes,  and  road  dust  are  esi)eeially 
serviceable. 

ExEncisE  5: 

Take  the  cla.ss  to  a  neighbouring  orchard  and  observe 
a  tree  that  has  l)een  pruned,  or  liave  a  tree  pruned  by 
some  one  wlio  understands  the  principles  involved. 
Explain  '-dehorning"  as  applied  to  pruning.  (See  illus- 
trations and  refer  •'<  Exercise  (>.  October.  l)age  29,  and 
Ontario  Agrirullnrnl  Colleije  Bulletin,  JlfS.) 

EXEHCISK  %: 

Discuss  the  importance  of  pruning  and  caring  for  an 
orchard.  Ask  the  pupils  to  refer  t»  their  notes  on 
Exercise  (i.  for  October,  ])age  S!).  (iive  a  review  on 
pruning. 


Exercise  7: 

Give  a  lesson  on  the  origin  of  the  utility  breeds  of 
hens,  and  the  characteristics  of  the  Asiatic  and  of  the 
Mediterranean  breeds.  The  Cochin  is  a  type  of  the  Asiatic 
breeds:  the  Plymouth  Hock  of  the  utility,  or  American 
breeds;  and  the  Leghorn  of  the  Mediterranean  breeds. 
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K.VKKciMi:  8: 

Givt.  a  It.K«,n  on  Hood  selection:  Swurc  a  few  poun.U  of 
Home  variety  of  Krau-oats.  for  ...xan.pl..  Ui^tribute  an 
ounce  or  two  to  each  pupil  and  ask  ti.en.  to  «,le.t  one 
l".n<  red  or  so  of  the  Ix.st  seeds,  and  preserve  these  in  an 
envelo,H-  f„r  phinting  In  the  following  .prin^  hi  the 
•-Pnn^'  the  selected  seeds  an.l  the  ,„-em„e  seeds  slmuhl  !» 
|.lanted  side  by  side,  for  an  e.xiH..riment  in  the  school 
>.'arden. 

KxERcisE  9: 

Kefer  to  j.aKe  M,  el  se,,..  and  to  r,,pvs  ami  Bneds  of 
hinuA.uuaU.  I'lumb.  (iive  the  origin  and  a  brief  history 
ot  th-  o!K:.thorn.  the  Herefonl.  the  (iailoway.  and  the 
Aberdeen  An^'us.  What  is  meant  bv  Baby  Be<.f  ?  If  ,,os- 
sible.  inv.te  some  farmer  to  contribute  a  lesson  or  two  If 
be  wdl  not  come  to  the  school,  'take  the  pupils  to  his 
farmyard.  (See  illustrations  of  types  of  beef  cattle  and 
refer  to  pages  dealing  with  this  topic.) 

ExEHcisE  10: 

(five  a  lesson  on  the  dairy  breeds,  and  ffive  some 
de«.r,ptlon  of  those  which  may  Ix.  <.on.mon  in  the  locality 
-Ayr.sh.re.  Jersey,  Holsfi-.  l,„iry  .Sh„rthorn,  or  .iu-rn- 
sey.  Secure  from  the  pupils  a  list  of  all  the  hrecis  in 
the  lo.al,ty.  Point  out  the  chief  a.hantages  of  the  use 
of  pure-bred  stock,  whether  of  the  beef  type  or  of  the 
dairy  type.     (See  Figures'34-39.) 


GKAUli   CATir.K 
Many  cattle  in  Ontario  are  not  inire  hre,l.     In  order  to 
secure  an  animal  c^aj-able  of  registration  for  a  |K..ligree   a 
certam  number  of  crosses  with  a  pure-bred  animal  are 
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iiwfsiiary.  Fur  huuiu  hrucdrt  of  uiiiiiiulH  live  cnisKOrt  aru 
niijuircd,  coiiMMiui'iitly  u  hi'cumiI,  tliird,  ur  fourtli  itimh 
rcHiiltii  ill  iiii|>ruvt'iiieiit,  thu  fuurtli  iH'iiig  h  ){rudu  ImUut 
tliuii  the  third,  uiid  tliv  tliird  u  grude  better  than  the 
second,  Hueh  »t(j<k.  in  eoimldered  ynide  Htoeli.  If  the 
|iro<%s!i  of  grading  up  l>c  continued  a  tiuWeient  number  of 
(fenerationx,  which  are  usiuallv  dcterniiiied  liy  the 
Breeders'  Associations,  a  iiure-bred,  or  jiedigrced,  aniiiml 
(|ualitied  for  registration  in  the  Herd  Book  is  the  result. 
A  mongrel  is  not  a  grade  animal. 
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FARM   ARITHMETIC 

SCHOOL  GARDEN   ARITHMETIC 

Figures  taken  preferably  from  the  pupild'  own  school  gardens 

1.   A  garden  150'  x  50'  is  divided  into  four  e<|ual  parts 
by  a  path  4'  wide  running  lengthwise  down  the 
middle  and  another  i)ath  2'  wide  running  cross- 
wise through  the  middle, 
(a)   Draw  a  plan  of  the  garden  showing  the  paths. 
(6)  Find  the  area  in  .square  ft.,  and  in  the  nearest 
simple  fraction  of  an  acre.   (If  there  is  a  school 
garden,  have  the  pupils  measure  it.) 
8.    (a)   Find  the  length  of  the  two  paths  in  (1)  above 
in  inches. 
(6)   Find  their  area  in  square  inches, 
(f)   '•"ind  what  fraction  the  area  of  the  |iatl)s  is  of 
the  total  area. 
3.    A  plot  6Vo  ft.  wide  and  20  ft.  long  is  planted  with 
^  onions  in  row*  13  inches  apart. 
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(a)   If  til..  r(,«-s  Ht  th..  Fi.l..s  „r  th,.  pl„t  an..  «  ,„.  in 

fn.ni  th..  ...Ip.,  Ilnd  tli..  inimlx.r  ..f  row».   Milk.. 

H  ilriiwiiij;  to  Kcal... 
(4)    If  li  '«•  «!  S.K..1  s.,WH   Km  rt..  what  »..i-ht  „f 

XW.1  in  r(K)uiri..l  f.ir  the  pl.it? 
(c)   Jf  ...loh  r.>«-  av..ra«,.s  fi( „«  w..iKhiiiK  II  .„. 

each.   fln.I   th.!  value  of  the  oni.uis  at  Ifi.oo 

per  bu. 

4.  («)  Fiii.l  th..  ,,,st  of  «...,!  iiotat.H's  „t  $.1.;.-,  „  ha- 
(I'L-  liii.),  r..quir..<l  t.)  jilaiit  a  |.h>t  40  ft.  x  ;lli 
ft.  ill  r..«s  rum,!,,;;  l,.„;rthwis(.  ■>  ft  apart  aii.l 

th(.  si.l..  ro»»  1  ft.  from  tl ,1^,.,  if  th..  -'^'U" 

w..i^'h  '^  oz.  ,.m-h  an,I  are  pl„iit,.,I  1  ft.  apart. 
(6)   .\t  this   rat,,  wliat  u-mhl   it  cost  for  "  S.....1  •'  to 

Jilant  an  acre  of  |M)tatoi.s? 
(c)    If  the  total  vl..i,l  of  the  plot  is  K  haf;s.  how  „,«„v 
bu    IS   this   per  acre?     (Ontario  A„r!,uUnn,l 
College  BulUtin.  J.IO) 


l-L.l.Ns  on  MIPS  Ol-  p,\HMS 

5.  A    inn-aero   farm.   200  ,   so   ro.ls,   i,  ^iyUh.l   into 

in-acro   fiehls   with    a   .•i;i.fo„t   lane    ru.in 

lengthwise.  Make  a  .liagram,  to  scale,  of  tl... 
farm.  ]f  the  la,,..  a„d  (i,.i,i,  „„,  fenceil  with 
fences  occpvi^,;  »  strip  r  feet  wi.le.  how  „,ucl, 
land  ,.s  .K.,„pi..,l  hy  lane  an.l  fences?  Assu,ne 
that  all  li,„.  f..nces  an.l  rrta.l  f,.,„.es  are  half  on 
the  property. 

fi.  («)  Make  a  diagram  to  show  a  po.,,1  arran^cnent  of 
a  lOO-aore  farm.  160  rods  x  100  ,-ods.  with  a 
laiie  in  the  middle  running  lengthwise  to  a 
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nmil.  Tliin  |iriilili'iii  hIkhiIiI  1k'  ((ivcn  fur  mii- 
•lultntiiiii  with  parciitH  iit  lionic,  w>  ha  to  kIiow 
I  Miiital))!'  nrriinffciiit'iit  u(  urilianl,  liiiiisc.  Iiiirii, 
ami  water  Hupply. 

(6)  Plvido  thp  fnrm  nipntinncH  in  (a)  abovp  into 
four  an-iicro  ticlds,  with  ii  virw  ti>  a  4-\c'Hr 
rotation,  tliu  remainder  iM'inn  usod  for  other 
puriMwes. 

XoTK. —  In  Oiiturio  u  titmil  threc-yrar  rotation  ia — hoed  crop 
(litriii|>»,  niant^eln,  corn,  etc),  oats  (iieoilcd  down  with  rlovcr), 
tlii'ii  clover  hay:  then  hood  crop,  oati.  Hover,  and  so  on. 
Antither,  similar  to  thp  :il)0ve,  with  timothy  8«*cded  alonj;  with 
the  clover  will  give  a  four-year  rotation — hoed  prop,  oats,  plover, 
timothy,  etc. — a  good  rotation  for  a  stock  farm  which  has  some 
permanent  pasture.  The  liamyard  manure  is  applied  just  before 
tlie  hoed  prop.  If  more  grain  is  required^  it  will  l)e  necessary 
to  modify  this  rotation,  and  commercial  fertilizers  will  probaldy 
(hen  lie  required. 

7,  From  data  ol)taiiii'il  at  home  or  from  the  I'ollowin);, 
calculate  the  net  profit  ])er  aero  of  growing 
oats.  The  (ijiures  are  taken  from  a  lO-aere 
field  with  land  worth  $75,00  an  acre  and  in- 
terest at  5'/' . 

IMoiifihins    $31,76     Binder  twine  1.80 

llarrowinj;   ;i.0()     Thra.^hiii),'    1 1.00 

Sowing      with      sei'd                 Jfnrketinjr     ■'*.l.') 

drill     4.00  Sluire  in  fe-  tilizers. .  11.25 

lioUing   1.50  Seed,  7  pks.  per  acre, 

Diskinj;  or  cultivating  S.OO  at  90p.  a  bushel 

Harvesting  .S..50  (r'aip„i„tp) 


The  yield   was  iifii)  luishils,  wliiih  .-^old   at   6"c,  jht 
bushel. 
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^:  TCEHOUSE  AND  DAIRYING 

NOTK.— 1  cu.  ft.  of  ice  weigh.  57  lb. 

1  ton  occupies  35  cu.  ft.  (nearly). 
Sue  of  calce  22  i  22  x  10  incliM. 

(a)  How  many  cakes  of  ice  to  a  ton? 

(i)  An  icehouse  is  10  ft.  square  and  10  ft.  high  to 
the  plate.  If  the  gables  are  left  open,  how 
much  inch  lumber  would  it  take  to  wall  in 
the  sides? 

(c)  How  many  cu.  ft.  of  ice  will  it  hold,  if  there  is 

H  space  of  2  ft.  above,  below,  and  at  the  sides 
for  shavings  or  sawdust  ? 

(d)  How  many  square  feet  of  ice  are  required  from 

the  pond? 

(e)  A  man  has  a  dairy  herd  of  20  cows.     If  it  re- 

quires IVa  tons  of  ice  to  cool  the  milk  of  one 
cow,  how  many  cu.  ft.  of  ice  would  be  required 
to  cool  the  milk  of  the  herd  ?  (Ontario  Agri- 
cultural  College  Bulletin,  207) 

9.  Ascertain  from  the  pupils  the  amount  of  milk  obtained 
from  a  cow  at  a  milking  and  from  this 
calculate: 

(a)  The  amount  in  one  month. 

(h)  The  amount  in  eight  months. 

If  a  cow  gave  an  average  of  9  quarts  of  milk 
at  a  milking  (night  and  morning),  what  would 
be  the  total  value  of  the  milk  at  6c.  a  quart 
(i)    In  the  month  of  May  ? 
(ii)  From  April   16th  to   October   15th   in- 
clusive? 
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OENEBAL 

10.   Three  hogs  from  the  age  of  6  weeks  to  22  weeks 
consume : 

641  lb.  middlings  at 1.25  cents  per  pound 

56  "  rye  meal  at   1.4 

12  "  oil  cake  at 1,4  "  "  " 

5  "  small  potatoes  at  . .     .5 

10  "  oat  chop  at  1.25  "  "  " 

40  "  shorts  at   1.25  "  "  " 

90  "  low  grade  chop  at. .   1.6 

130  "  skim  milk  at 25  "  "  " 

2,515  "  whey  at 15  "  "  " 

They  were  sold  when  the  total  weight  was  612 
lb.  at  llV^c.  Disregarding  the  cost  previous 
to  the  age  of  6  weeks  and  the  cost  of  care,  find 
the  gain. 

11.  One  boy  hires  out  on  April  18th  at  $15.00  a  month 
and  board,  and  another  hires  out  the  same 
.  day  at  $7.00  a  week  without  board.  If  the 
second  boy  pays  $4.00  a  week  for  board,  com- 
pare the  net  earnings  of  the  two  boys  on 
October  1st 

18.  A  boy  drives  the  cows  night  and  morning,  from  May 
10th  to  September  10th,  to  and  from  the 
pasture-field,  which  is  900  yards  from  the  bam. 
How  far  in  miles  has  he  walked? 
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17.  Shptland  pony 
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in  form,  but  rather  because  they  have  been  developed  in 
different  places,  though  with  the  same  general  aim  in  view. 
The  breeds  are  the  Clydesdale,  Percheron,  Belgian,  Shire, 
and  Suffolk  Punch.     (See  Figures  18-21.) 

Clyde. — The   Clydesdale,   as   its    name   implies,   was 
developed  in  Scotland.    The  colour  is  generally  bay,  vary- 


18.  Clydesdale 


ing  from  a  very  light  fawn  to  a  dark  browii,  but  always 
with  one  or  more  white  feet,  and  generally  a  white  face. 
It  resembles  the  Shire  very  closely,  but  differs  mainly  in 
the  quality  of  its  legs.  Though  a  flrst-class  draught  horse, 
it  is  especially  noted  for  its  action — that  is,  its  activity  on 
its  feet.    Both  Clyde  and  Shire  have  hairy  legs. 


!  I 


"  KLKMEN-TARY  AORiriTT.TUBE 

P..r..l,.ro,u_ror  n.n,,^-  yonr,  tl.is  type  l,..s  k..,,,  ,„„,l, 

m  favuur  ,n  Kran.-o,  „ s  generally  either  ^ray  or  l.la.-k, 

never  bay  or  sorrel.     The  legs  are  devoid  of  long  hair. 
;  l-reed  m  very  mueh  favoured  by  horsemen  in  many 
parts  of  Canada  and  the  United  States. 


19.  Percheron 


Belgian.-As  the  name  indicates,  this  is  a  breed  which 
has  been  dev^oped  in  Belgium.  It  has  a  verv  "  chunky  " 
body  and  is  generally  of  a  sorrel  colour.  It  has  neither 
the  beauty  of  the  Percheron  nor  the  action  of  the  Clyde. 

Shire.-This  breed  resembles  the  Clyde  in  colour  and 
m  form,  but  it  requires  an  expert  to  distinguish  the  two 
breeds.     The  differences  are  rather  in  the  ideals  of  the 


, 


4fl 
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breeder — the  Shire  breeder  aiming  at  a  good,  round, 
muscular  body,  while  the  Clydesdale  breeder  aims  to  pro- 
duds,  in  addition  to  a  muscular  body,  an  active  animal. 

Suffolk  Punch. — This  is  generally  of  a  sorrel  chestnut 
colour  with  or  without  a  white  face,  and  has  much  loss 
hiiir  on  its  legs  than  cither  the  Clyde  or  the  Shire.     As  its 


22.  Suffolk  Punch 


name  might  imply,  it  was  developed  in  England.  It  is  a 
good  draught  horse,  of  a  quiet  disposition,  but,  with  some 
exceptions,  has  not  been  popular  in  Ontario. 

Light  Hobsks  :  The  breeds  developed  for  speed  have  a 
wider  variety  of  names,  but  none  of  them  derived  from 
names  of  localities,  as  in  the  case  of  the  draught  horses. 


nBEpns  OF  FARM  ANIMATE:  HORSKS  17 

Those  breeds  niny  be  divided  roughly  into  two  chisses' — 
Saddle  horses  and  IIarne»s  horses.  The  former  class  in- 
cludes race-horse j  and  hackneys;  the  latter,  roadsters, 
trottinjr  horses,  pacers,  and  carriage  horses.     The  trotting 


I 


23.  Roadster 


liorses  include  flie  standard-bred  class,  which  means  a  class 
liaving  a  speed  record  of  not  less  than  8.30,  that  is,  a  mile 
in  two  minutes  and  thirty  seconds. 

The  colours  of  these  breeds  are  not  so  distinctive  as  is 
*he  case  with  draught  horses,  con.':cquently  it  is  not  easy  to 


« 
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My  them  in  roRar,l  to  oolour.    The  size  and  bnild  .!«, 
vary  conHiderably. 

L-h  nmnm^  race-horse,  and  should  not  be  confu,^  with 


24.  Saddle  hone — Haekney 


the  tenn,  «  p„re.bred  »  or  "  pedigreed  "  a«  applied  to  live 
«  b"  J»'  3^°™"«,'""-''  th-^ore,  may  ^eU  be  cdled 
IJ^  '  ^"""l^  *''  "^"^  "*  '*°"'^'  Perhaps  more 
tZ  L'"''  °*  "■  *'"'  ^  '■"'''^•'°*  ""d  attention  of  man 
have  been  given,  with  a  view  to  the  producing  of  a  type 


BREEDS  OP  FABM  ANIMALS:  H0B8E8  4» 

of  animal  who8o  strain  of  ancestry  has  been  Iccpt  pure. 
Owing  to  the  fact  that  the  blood  strain  has  been  kept  pure 
for  a  long  line  of  generations,  the  term  «  Blood  lIor«e  " 
has  been  applied.  It  is  reasonaWy  certain  that  this  breed 
can  claim  as  ite  ancestors  the  Arab  horse,  noted  in 
mythology  and  in  history. 


J    >ll«IM«l* 


30HUIIIC   .^r. 
19    THRMT  tilCH 

,  27   itMmta  ciioovE 

2S    SWUlBIt  JOMT 
^S    CMIST 
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25.  Points  of  a  hone 


OENEHAL  PURPOSE   HOBSE 

This  is  a  type  which  is  useful  for  general  farm  work. 
Ihey  are  of  medium  size  as  compared  with  the  Clyde  and 
the  Boadster,  and  are  not  generally  regarded  as  a  special 
breed;  but  because  of  the  great  variety  of  uses  to  which 
they  may  be  put— for  fanning,  for  delivery  wagons,  etc.— 
tliey  are  of  great  importance  in  this  Province.  (Refer  to 
Types  and  Breeds  of  Farm  Animals,  Plumb.) 
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Till,  two  .liiff  iisrs  of  nittlo  (iiv  so  distimt  timt  tiic 
l.r,...(l«,  more  (lc.|lnit..ly  tlii.i.  is  tliu  cuso  «itli  otlicr  (lomt-Htic 
animals,  fall  readily  into  two  fairly  well-defined  ela8«.«- 
llie  Beef  typo  and  the  Dairj-  type. 

Bkkf  Brkeon  :  Hepresentativo  broods  of  the  hoof  type  in 
Ontario  are  the  Durliams  (Ix.lh  Shorthorn  and  Polled), 
the  irerefords.  the  Ahordeen  Anjrus  (Polled  Angus),  and' 


ifl.  Shorthorn  bull— beef  type 

the    (Jalloways.     The   two   breeds    first   mentioned   were 
developed  in  England,  and  the  other  two  in  Scotland. 

Shorthorn.— Th<.  most  popular  b..ef  breed  in  Ontario 
IS  the  Shorthorn.  The  usual  onlour  is  roan,  but  .K;easion- 
ally  one  individual  is  nil  rod  and  anotlicr  all  white.  The 
Polled  Durham  (hornless)  is  similar  in  tvpo  and  colour 
to  the  Shorthorn.  It  oriRinated  probabiv  in  Durham 
County,  England. 
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Ha.  Foiled  Durham 
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llerurord.— TliU  lirwil  U  |K)|iular  in  tlii'  West.  It  Iiiih 
a  white  huiul  and  white  firt  with  IkmIv  ilark  nildiKh-brown. 
Th«  lionis  art'  quite  lonjf  and  »|irfadiii>,'.  A  |K)llcd  (horn- 
U'hk)  ty|ie  hax  rwfiitly  lieeri  (U'Veli)iH'd.  The  hni-d  ix  xaid 
Id  have  hail  iU  oriRiii  in  Herofurd  t'ounty,  England. 

Aberdeen  Atlfpis. — These  nnimnin  are  without  liorn.i 
and  are  of  a  eoal-blaek  colour.     They  are  rapidly  IweoininK 


I      ( 


29.  Hereford  bull 

jKjpular  in  Ontario,  liavinx  lieen  intnidueed  from  Scotland. 
Of  all  the  beef  breeds  this  is  perhaps  the  poorest  for  dairj- 
purposes. 

Galloway.— This  breed  has  not  been  very  popular  in 
Ontario.  It  resembles  the  Atjcrdecn  Angus  very  closely, 
and  no  doubt  both  breeds  come  from  a  common  ancestry. 
It  is  a  hardy  breed  and  has  found  some  favour  in  the 
West.     Jt  is  of  very  little  use  for  dairy  purposes. 
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MS^' 


30.  Alicrdeen-Angiis  litill 


■v^^  .■..■  .'J0^^^m^'^^' 


J  31.  Aliei-dwn-Angiis  cow  and  calf 
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33,  Baliv  lii'i'f  (fToni  uin'  vcui   lo  two  ycurs  old) 


DBEEDS  OF  FABM  .\NIMALS:  CATTLE      33 

Daibt  Bbe£ds:  The  most  important  dairy  breed:)  iu 
Ontario  are— Ilolstein,  Ayrshire,  Jersey,  Dairy  Short- 
Jiom,  and  Guernsey.    All  the  dairy  breeds  have  horns. 

Holsteiu.— Tlie  individuals  are  spotted  black  and 
white;  some  are  nearly  all  white,  and  others  nearly  all 
black,  but  the  black  and  white  hairs  are  never  mixed.  The 
breed  originated  in  Northern  Europe,  and  is  becomin" 


34.  Holitem 


very  popular  in  Ontario,  chiefly  because  of  the  krge 
amount  of  milk  produced. 

Ayrshire;— "This  breed  was  developed  in  Scotland  and 
IS  probably  the  hardiest  of  the  dairy  breeds.  The  indi- 
\idiml8  are  spotted  red  and  white,  some  being  nearly  all 
wlilto  and  others  nearly  a!]  rod.  The  red  .-md  white  aro 
never  mixed,  as  is  the  rnso  with  the  Sliortliorn. 


Jersey 
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Jersey. —Tliiis  \erv  ixipuliir  breed  ia  quite  roniiiion  in 
Ontario,  especially  where  only  one  or  two  cows  arc  kept. 
The  milk  is  very  rich  in  milk  fat,  and  the  flow  ia  fairly 
large  in  proportion  to  the  size  of  the  c-ow.  It  had  its 
origin  in  the  Island  of  the  same  name. 

Dairy  Shorthorn.— The  Shorthorn  Durham,  though  a 
beef  type,  may,  in  favourable  conditions,  produce  a  good 


37.  Dxiry  Shorthorn 

flow  of  milk.  This  breed  approaches  nearest  to  what 
might  be  called  the  general  purpose  (dual  purpose)  breed. 
Some  strains  of  this  breed  have  been  developed  as  dairy 
cows,  while  at  the  same  time  retaining  the  beef-producing 
quality.  The  Dairy  Shorthorn  has,  in  a  general  way,  the 
colour  and  form  characteristics  of  the  Beef  Sborthom. 

Guernsey. — Thi?  breed,  though  not  common  in  Ontario, 
is  one  of  the  very  best  daiiy  breeds.    It  had  its  origin  in 


'«e 
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88:  Qamaqr  ecnr 
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tlw  Ctuuinerialaudti,  luid  u  being  iutroduced  rapidly  into 
wrenl  parU  of  the  United  ^States.  It  ia  ipotted  favn  and 
white,  and  u  coniiiderably  larger  than  the  Jersey.  * 

Which  is  the  best  dairy  br^  is  not  eaay  to  gay.  Each 
haa  ita  champions.  .  Wbetiiw  it  ii  more  profltable  to  keep 
one  rather  tiian  another  will  depend  upon  the  ipecial  pur- 
poce  for  whidi  it  ia  k«pt.  In  the  case  of  the  typical  daiiy' 
bracda,  the  calves  which  are  not  to  be  used  for  dairy  pnr- 
poMi  are  not  of  much  value,  nor  is  the  cow  herself  of  much 
value  as  beef  when  her  milking  days  are  over.  These 
matters  are  of  serlons  importance  when  the  farmer  has  to 
decide  what  breed  is  the  most  profitable  for  him  to  keep. 

..  piaa 

I%e  pig  as  a  domestic  animal  is  used  wholly  to  supply 
meat  for  hnman  food.  From  this  it  might  appear  that 
tlwn  oodid  be  bnt  one  class  of  swdi  animals.  However, 
jManf  to  tiw  btt  Out  certun  types  of  animak  contribnte 
in  an  eipedil  nanner  toward  the  pro^octimi  of  eeriain 
tjrpw  of  poric,  two  datses  have  bee«  reoogniMd— the  Fat 
P%  and  the  Bacon  Pig.  Aa  wffl  lie  seen  at  a  glance,  tiiere 
j#:m  fsry  marked  line  cif  dtstinetkm.    (See  illsatrattMie.) 

Fat  wo  BBsrae:  The  Fat-pig  type  is  well  represented 
by  tiie  Poland  China,  the  Dnroc  Jersey,  the  Chester  White, 
)k>A  certain  types  of  Berkshire. 

PbkDd  Caiina.— The  original  home  of  the  Polimd 
CVna  ia  piobaUj  ia  the  eastern  end  irf  the  Com  Bdt  of 
t^  VUted  Statoi,  ia  the  St^  of  Ohia  This  bned  is 
MMk^  vift  iidiito  fMt,  •  ««te  spot  on  tiie  Hue.  and  a 
_iMMLiIp«!i&rlA  _  Theps  nwyMngw  mm  |HaeWw%  flwm 
oi  fka  BeiUiire,  bnt  these  two  breeds  era  be  laaiiy  £■■ 
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thcjoland  C.„na,  an,]  .tand  «,n.ewhat  erect  in  the  Berl- 

Bur,H,    Jer«ey.-Tl,is     l.r.H...!     ,.riffi„ate,l     fron.     two 
sources,  the  Duroc  in  New  York  State   and  the  J 
the  State  of  Xow  Jer.,..    The  V^'ZL^^  l^^" 
fat  p.,  wh,eh  ha,  ..en  devel„,.d  in  the  Corn  Belt     It'hal 


iO.  Poland  China 


reddish  hair  and  black  skin  with  no  white  whatever.     The 

Tamworth  wh«.h  ,s  readily  distinguished  from  the  Duroc 
Jersey  by  the  flopping  ears  of  the  latter. 

Chester  White.-This  b:^  has  white  hair  and  skin. 
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41.  Duroc  Jti-sey 


42.  Chester  White 
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ELEMENTARY  AORirTLTTBE 


Berk»liirf. — Tliu  mimll-brinl  Hi'rkuliire  is  viTy  coiiuiimii 
in  certain  parts  of  Ontario  and  vpry  popular  as  u  fat  pitr. 
It«  wloiir  and  miirl<iii;;s  am  xiniilar  Id  tliuso  of  tlic  I'olaiiil 
China. 


Bacon-pio  Breeds:  The  Bacon  type  of  pig  is  that  found 
particularly  in  the  Tamworth  and  the  large  breed  York- 
shire. 


43.  Borkshlrc 

Tamworth. — Thia  breed  is  ot  English  origin  and  is 
doubtless  connected  in  some  way  with  the  "  razor  back  " 
pig  which  it  resembles.  It  has  reddish  hair  on  a  dark 
flesh-coloured  (not  black)  skin.  The  body  is  long,  snout 
long  and  straight,  and  legs  relatively  long. 

Yorkshire. — The  Yorkshire  has  white  hair  and  skin 
and  large,  long  body.  As  the  production  of  bacon  for 
export  to  the  British  markets  has  developed,  these  two 
breeds  have  forged  ahead  rapidly  in  Ontario  during  the 
past  ten  or  fifteen  years. 
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44.  Tamworth 


, 


\ 


45.  Yorkshire 


r 

1 

M                       ELEMEXTART  AORirULTrBE 

JWrksliiri'. — Tlio  largi'  lirwil  JkTknliiru  in  coiiAidurtil  a 
fair  bacon  hog,  and  has  long  U-vn  a  great  favourite  in 
Ontario.    Both  Berkshire  and  Yorkshire  are  of  Englixh 
origin. 

Thu  illustrations  represent  t}-pical  sficciinens  of  the 
)reed8  named.     (Refer  to  Swine  Iltubandry,  Day.) 

^Wi. 

46.  Collie  (shMp  dog) 
SHEEP 

Of  all  the  domesticated  animals,  the  sheep  appears  to 
have  been  associated  with  the  human  race  the  longest. 
Although  so  widely  known  and  of. such  general  use,  the 
management  of  the  sheep  is  less  understood  than  is  the 
management  of  horses,  cattle,  or  pigs.    The  first  use  to 
which  sheep  were  put  was  to  supply  food,  the  use  of  wool 
for  clothing  coming  later.    They  are  usually  classed  in 
groups,  or  breeds,  largely  according  to  the  character  of 

BBEEOS  OF  FABM  ANtMALS:  SHEEP 
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the  wool  which  they  produce,  into  Long-wooUeil,  Mcdiuni- 
woolled,  and  Fine-wool  li>d  classes.  Hepresentatives  of  the 
Long-wooUed  types  are  tlie  Cotswold,  Leicester,  and  Lin- 
coln. The  Medium-woolled  breeds  include  Southdown, 
Oxford  Down,  Shropshire  Down,  and  Hampshire  Down; 


46a.  Cotawold 

and  the  Fine-woolled  includo  the  Merino  and  the  Ham- 
bouillet  (pronounced  Ram'boo-yaij) . 

LONO-WOOLLED  BREEDS : 

Cotswolds. — As  the  uamo  imjjlie.s,  this  breed  originated 
in  the  Cotswold  Hills  in  (Jloucester,  Kngland.  It  is  one  of 
the  niDst  Ix'autifiil  of  A\ivy.  with  lonjr  curly  flitie.  syni- 
nictrical  form,  and  long  curly  forelock. 


eo 


ELEMENTAEY  AOBICULTUBE 


Lini'ulnH. — Tltene  iiheep  reaemble  the  CoUwuld  eluMil>. 
but  are  larger  in  body.  They  are,  perhaps,  the  largest 
breed  known.  The  wool  ia  very  bug  and  coame,  but  has 
a  very  luxtroua  apfM^arance.  This  l)reed  origiuatt'il  proli- 
HJily  in  Linciiln»hire. 


'•  i^r-srr^V'''-''''^^'''^^ 


47.  Lincoln 


Leicestersi. — This  breed  gets  its  name  from  Leicester- 
shire, where  it  i.i  supposed  to  hiive  originated.  It  is  a 
giKMl  t.V|K'  of  sluH'p  iind  fnirly  coinindii  iii  Ontario.  It 
differs  from  the  Linioln  iind  tlii>  Piitswnld  mniiily  in  the 
absence  of  ii  forelock.     The  wool  is  long  but  fairly  fine. 


IIKKKUN  OF  FABM  A.MUALH;  BlIEtl' 
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MwtL'M-nuuLLtU  UlICKUS ; 

Soutliilownii.— This  bre«<J  U  tliu  miuilleiit  of  the  MeUiuiii- 
wuolleU  »hee|».  It  u  very  ruunU  niul  compact  in  form, 
priKlui'ing  espvriully  dcHiralilo  iiuiiin'.  Jti*  twr  is  gray. 
The  wiHil  is  line  and  rather  nhort. 


•is.  Lt^iucster 


Oxford  Down.— Theso  sliocj)  a-senihle  the  Southdown, 

lint  tlipy   are  larsrcr  nml   liavc   Imiwr  and   mnrsir  » 1. 

Tlicv  ari'  (piite  ciininKiii  in  Ontario. 


f.S 
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4!l.  Soutliilown 
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50.  Oxford  Vovra 
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Shropsliire  Down.— Of  all  the  black-fiiml  breeds  this  is 
the  commonest  in  Ontario.  It  resembles  both  Southdown 
and  O.\ford  Down,  but  may  easily  be  distinguished  from 
both  by  the  fact  that  the  face  is  nearly  covered  with  wool. 

Hampshire  Down.— This  breed  is  not  yet  very  common 
in  Ontario.  It  resembles  the  Oxford  Down  moat  closely,  but 
may  be  distinguished  by  its  blacker  face  and  smaller  body. 


51.  Shropshire  Down 

The  Medium-wooUed  breeds  named  above  are  all  black- 
faced  or  gray-faced,  the  colour  of  the  linir  on  the  face  vary- 
ing from  gray  (in  Southdown)  to  lilaik.  They  are  some- 
what related  as  a  group.  There  is  a  prolialiility  that  the 
iiiieostry  of  the  lilnck-rnceil  ihishcs  lies  in  llu-  so-railed  black 
sliii'p  not  urKcinunoM  here  and  llierc  aiiiiiji-  (lie  older  native 
sheep.   „ 


70 


KI.KMKXTAHV  AnRiri'LTL'RK 


FiNE-WOOLLED  BllEEDS : 

Merinos. — This  breed  has  its  origin  in  Spain,  and  is  now 
the  most  cosmopolitan  of  all  breeds.  It  is  a  rather  small 
type  of  sheep,  with  short,  flno  wool  and  very  wrinkled  skin. 
This  is  one  of  the  homed  bi -c.ls  (only  the  male  has  horns). 


5-.  Jliimp»hir(! 


T^ambonillct. — This  is  a  breed  di'veloped  near  Paris  in 
Franre  from  stock  obtained  from  ilerino  breeders  in  Spain 
by  the  selection  and  ciirefid  breeding'  of  a  larger  and 
stroiigcr  type  than  the  Alerino.  Tliis  process  of  develop- 
ment has  been  earned  on  in  both  France  and  (Icrniany. 
and  from  tlie  flocks  so  developed  the  stock  in  America  has 
iM'cn  prodnced.  T-ike  Ibe  Merino  it  i^  :i  horned  -ibcT. 
Neither  the  Merino  nor  lb.'  l?:m»lioni11et  is  common  in 
Onliirio.  'I'lic  Kiindionillct  in  Anicricii  lias  Ik-cii  i':dled  tin 
lIcliiiiK'  Aferino. 
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Sheep-raising  in  Ontario  is  not  carried  on  to  anch  an 
extent  as  might  be  expected,  in  view  of  the  profit  to  be 
derived.  Sheep  do  not  thrive  well  on  low-lying  or  damp 
land,  but  seem  well  adapted  to  hills  and  uplands.  The 
destruction  of  shcrp  by  dogs  has  no  doubt  prevented  many 
farraeis  Item  keeping  a  flork.  Sheep  require  less  care  and 
att^tisa  in  proportion  to  tliu  value  of  the  flock  than  any 
other  live  stock. 

jFOULTBY 

In  Si^airiarT  Agrimlture  the  study  of  Poultry  re- 
solves itself  almo^  wl»lly  into  a  study  of  the  species 
known  under  the  eonaun  name  of  hens  (or  chickens). 
Oeese.  ducks,  turkeys,  etc.,  are  also  included  under  the 
same  heading,  but  because  of  the  great  importance  of  the 
hen  in  comparison  with  these  species,  the  mention  of  the 
latter  is  omitted  hcrp. 

The  domestic  hoii  can  he  traced  to  two  different 
geographical  so«rces — Asia  and  Europe.  Some  of  the 
present  representatives  of  the  Asiatic  breeds  are — Cochins, 
Brahmas,  and  Laiigshans;  and  of  the  European — Le^ioms, 
Minorcas,  Black  Spanish,  and  Ilamliurgg. 


ASIATIC    BHEEDS 

Their  characteristics  are  feathered  legs,  brownish  eggs, 
heavy  bodies,  small  combs  and  wattles,  and  red  car-lobes. 
These  breeds  are  desirable  for  meat  production,  but  are  not 
generally  considered  the  bi-st  layers ;  though,  of  course,  some 
strains  show  very  oreditahlo  results  in  egg  production.  As 
their  bodies  arc  lieavy,  they  cannot  fly  to  any  great  extent, 
and.  cmisocinently,  a.v  ciisy  to  kpcj)  within  ))<)nnd«  by  a 
relat»«#>ly  low  poiiliry  iicltinf».  H('in<r  larger  l)irds,  they 
requirt  considirably  more  fi»Ml  than  the  Fluropcan  breeds. 
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55.  Minorca  (type  of  European  brooil) 


SSa.  Uingiliiin  (type  of  Auatie  bn«ri) 


.^Mk  -^S 


EtKMEN'TARY  AORirtri.TTTRE 


EUBOPKAN    BIIKKKM 

These  are  iharacterized  as  follows— no  teathere  on  tliu 
legs,  white  egga,  large  combs  and  wattles,  and  generally 
white  ear-lobes.  They  are  not  inclined  to  he  broody.  These 
breeds  are  particularly  desirable  ns  pj;R-l)ro(lucers,  but, 
because  of  their  relatively  small  bo<Iies.  are  not  so  valuable 
for  meat  production.  They  have  strong  wings  and  can  fly 
readily;  consequently,  it  is  more  difficult  to  keep  them 
within  the  poultry  yard. 


M.  Points  of  a  fowl— terms  used  in  judging 
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(iKXKii.vi.  I'liU'OsK  iii!i:i:i).s 
Botli  coiisidcmtioiis— cj;);  iinnliutioii  ami  iiicjit  pniiliic- 
tion — arc  very  iin|)<irtiiiit  from  an  iK'oiKiiiiic  \w\td  nt  virw 
in  uiiy  hnvil  of  jKniltry;  coiistijiu'iitly,  tliruii(;li  Ion;,'  pro- 
cesses of  brccilinj;,  other  t_vpe«  eomhiiiinf;  the  two  desirable 
characteristics  have  Ix'cii  ileveloped.  These  breeds  have 
l)een  calk-d  t'tilitv  lirccds,  and  sometimes  General  Purpose 
breeds.  Those  develoi)ed  in  the  United  States  are  Plymouth 


57.  8infj;l('  Ctinilj  Rhode  Island  Rod 


Hocks,  Wyandottes,  and  Rhode  Island  Beds;  in  England, 
the  Orpington,  the  Sussex,  and  the  Dorking. 

The  commonest  breeds  of  all  in  Ontario  are  the 
Plymouth  Rocks,  but  the  Wyandottes  and  Rhode  Island 
Reds  are  forging  ahead  rapidly,  ftf  the  European  breeds 
the  Leghorn  and  the  Minorca  have  found  many  admirers, 
especially  among  tiiose  who  keep  hens  chiefly  for  the  eggs 


in 
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EI.KMENTARY  AGRirt'I.TrRE 


tlicv  liiv.     Tlii'sc  tn<i  lirwds  (iiul  favour,  tiMi,  iiiikiii);  tliosc 
who  dislike  hroixly  Ik'Ii.s  (hiring  the  summer. 

Tlip  nuccstrv  of  tlie  utility  breeds  may  l)e  traced  to  both 
Kuro|H;  and  Asia. 

Poultry  '  -eedinj;  has  Ikth  productive  of  interesting 
results  in  ..  rious  ways.  Within  the  limits  of  any  class — 
the  Plyt :.  iifh  Rocks,  for  example — there  may  lie  a  preat 


38.  White  Plymouth  Eock 


variety  of  colour-forms— Barred  Rocks,  ^Vhite  Rocks,  BufF 
Rocks,  etc. 

Bnntflms  are  very  interesting  forms  wliicli  have  been 
bred  up  as  pets.  They  are  especially  admired  by  young 
people.  By  long  and  careful  selection  of  the  small,  or 
mnted,  forms,  from  either  Asiatic  or  European  breeds, 
distinct  types  of  l)antains  ha\c  been  produced. 


POtJLTRV 
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60.  Barred  Rock,  female 
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.lANr.MlV 

Callle.—l)Hm\\  from  tlio  i)ii|iils  a  lixt  of  tlw  UnviU  of 
rattlu  wliifli  imiy  1k'  IohikI  in  tlio  S<1iih>1  Sfitiim.  ThU 
list  will  probably  coiitniii  scvuriil  l)ri'<Hli',  inchidiiiK  ImjIH  IIm- 
l)oof  tviH!  and  the  dairy  tviK'.  jis  woll  as  inaiiy  mongrels. 
Point  out  the  ndvantajics  to  lie  derived  from  havinj;  i)ure- 
brcd  stoek  as  conipareil  with  iiu)ii)frel  st(Mk.  (See  Fipures 
96-39.)  Most  of  the  eountry  pupils  know  one  or  more  of 
the  common  breeds,  and  tbey  will  appreciate  (rood  pictures 
of  them. 

(live  some  descrijjtion  of  the  origin  of  these  brtwls  and 
correlate  this  subject  with  Geography  and  History. 

ExEitcisE  2 : 

Swine. — Deal  similarly  with  swine,  [Kiinting  out  that 
they  also  are  dividcil,  rather  roughly  perhaps,  into  two 
types,  the  fat-pig  type  and  the  bacon-pig  type.  Make  a 
list  of  the  breeds  which  are  found  in  the  Section.  Both 
types  will  probably  1)0  represented. 

Fat  pork  is  used  in  shanty  life,  mines,  etc.,  and  there- 
fore its  use  is  not  so  general  as  formerly.  The  bacon  type 
is  rapidly  increasing,  Ix'cause  of  the  changes  in  the  mode  of 
life  of  the  people,  resulting  in  a  change  in  the  character  of 
the  food. 

The  teacher  should  secure  good  pictures  of  the  different 
types  nad  'hould  teach  the  pupils  to  recognize  them.  (Sec 
Figures  40-46.) 

Exercise  3: 

Sheep. — If  possible  take  the  class  to  see  a  good  flock  of 
sheep  and  secure  samples  of  the  wool.  Have  the  pupils 
make  a  list  of  the  breeds  to  be  found  in  the  School  Section. 
Compare  with  those  given  on  pages  65-71. 
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Knkihi.sk  I: 

//or«.x     1{,,|,„.,(  ||„.  |,|,,„|,  |„  uuHv  :,  li.i  „r  l.r..,.,|s  of 

'""■*''«  f I    i"    tl'"  "■■i«lil I"""!,  nn.l  ,l,.,il   «„|,  i,  „« 

will    Ihc  lis!  i,(  rntlli'  UtwiU. 

Til,,  slii.l.v  .,r  III.'  hivcls  „r  nniiiuils  will  nd.l  iiit.Ti.«t  to 
iKitli  (iTOjfnipli.v  mill  History.  TIim  ('Ii,imii..|  WhikIs  U.TOm« 
more  real  wlifii  w..  know  that  tli.-v  lia\..  jiivcii  „„  the  .lorsoy 
1111(1  the  (iiUTiisry  .Httlc.  S.i.lhuiil  swms  less  riMiioto  whoii 
MC  fomict  it  with  thf  liiuulsoni,..  |)o«-,.rriil  Clvd,..  with  tho 

.\lH.r(l(H.ii  AiiKHs.  th..  Ayishir...  |   tlir  (I.iilowiiv.     TIm> 

history  of  mir  IuvmIs  of  fiirm  niiininls  forms  a  lM^'  clniiitrr 
in  thv  history  of  our  own  ra.v.  wliiili  will  l«.  nmili  iiiorr 
readily  iiiid.'rstood  if  cDiiiicctioiis  arc  [Kiiiitcd  out.  There 
i"  MO  aninial  so  iioiilc  as  |lii.  Ii„rs,..  and  what  )iiorr  inspiring 
than  a  prancinK  team  of  matched  horses !  Wliere  is  the 
farm  Ix.y  that  diH-s  not  thrill  when  he  frets  hold  of  the  linos 
iH'hind  an  ea^rer  span  ?  The  liorso  lias  had  much  to  do  with 
kcppiiij;  many  l)oys  on  the  farm. 

Kxicinisi;  5: 

Select  from  weed  swds  colleeted  in  the  preceding 
autumn,  five  or  six  different  species,  and  plant  them  in 
(Kits.  •  Have  the  j)Ui)iLs  do  this  at  home,  if  there  is  any 
likelihood  of  freezing  on  account  of  tlie  fires  not  being  kept 
^'oing  during  the  night  or  over  the  week  ends.  It  is  an 
interesting  thing  to  be  able  lo  recognize  WL«ds  as  they  come 
np  from  the  ground.  It  may  be  noted  here  that  some  of 
the  commonest  weed  seeds,  for  example,  the  Canada  thistle 
and  the  twitch  (couch)  grass,  do  not  readily  germinate. 
In  the  study  of  weeds  in  September  this  lesson  should  be 
kept  in  mind. 
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Maki'  a  >ln(lv  vi  .-rcil-  i.l'  dilVriviil  kinds  ui  «,rii-.  ,-n  a- 
t((  roccifrnizi'  iIh'  I'ullottiiiu-  itanuw-lcal  |ilaiitaiii.  Iilai  k 
nicdilitk.  nirlcil  dnik.  >,,« -lliisllc  dandi'lioii.  Sdinc  <il'  the 
s(i-calli'd  srr.U  arc  naily  I'liiils.  This  is  tlic  case  in  tin- 
('c)iii|Misitc'  I'aiiiilv.  where  llic  pislil  cMiitaiiis  hut  one  seed. 
Pistil  and  sowl  juTsist  tip;.'ctlier,  and  aiv.  lliiTcl'iirc.  a  fniit. 

K,\i:ii(i.st:  ',  : 

Ask  some  lit  tlie  pupils  In  secure  a  pound  cpf  scdl  I'nun 
the  finuind  near  a  harrivard.  an<l  |iut  this  sdil  in  a  Mat  1i"N 
kept  moist  and  in  a  warm  jdaec.  lo  sec  il'  anv  weeds  •;row 
I'rom  it.     Count  the  diU'ercnt  .-jiccics. 

Kkui.takv 
K\i;ii(  isi;   1  : 

Ask  tlu'  pupils  to  lirin^'  twi,:;s  of  apple-trees  and  peaf- 
treos  to  the  school  lor  study  on  the  I'ollowiny  day.  Look 
for  the  dilTereiit  markinirs  on  the  twijrs.  Note  the  rin^s. 
indicatini;  tlie  iirescnce  of  a  former  huil.  f'om|>are  the 
hmls  as  to  size,  shape,  and  colour.  Kruit-huds  are  usually 
larfrer  and  plumper  than  the  otlu'rs  and  contain  a  cluster 
of  rudimentary  flowers.  The  leaf-huds  contain  a  minute 
hraneh  wliieli  is  ready  to  push  out  as  soon  as  conditions  are 
I'avourahle.  I'pon  this  hrancli  are  tlie  undevelop<'d  leaves 
i'or  the  comiiiL'  year. 

K\i:iiiist:  ? : 

The  same  hranehes  (U'  hranches  similar  to  tlip  above 
may  ho  used  I'or  tlie  study  of  oyster-shell  scale  or  hark- 
lousc.  In  some  localities  the  San  Jose  scale  may  bp  found. 
Describe  the  form  and  appearance  of  the  scale,  callinsr 
attention  to  the  fact  that  the  nnde  scale  is  much  smaller 
than  the  female.     (Onlnrln  Ai/rinilfurid  CvHefji'  BullHin. 
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At  this  time  rciiuxliis  lor  >iiilr  in  |.ii<  sIiohIiI  \iv  iiicli- 
(•atod  ami  noU'S  luiiilc  aliuut  tl.om.  l-Vr  sctilo  iiiswts  the 
l)est  ri-mecly  i-  llu>  liiiic-sulpliur  wa.-li  ii|M)liu(l  in  ^rtri'iiittli 
of  about  M'vi'ii  or  oi;.'lit  parts  of  water  lo  oiio  of  the  coiii- 
iiicrcial  stock  xilmion.  Src  Si'ition  on  Spravin^'.  pa^'c  10 1, 
and  illnstratioiis  (.f  >,ali'  insnts.  (Sandurson,  Insect  Prsh 
uf  l-'iinii,  (Inrili'ii,  or  Onliiird) 

ExKiii  isi:  :): 

A.-k  tlu'  pupils  to  lirinsr  twijrs  of  plum  and  cherry  to 
tlio  class.  Place  tlicsc  iji  water  and  kceji  in  the  school  if 
the  room  is  heated  liy  a  furnace,  and  at  home  if  otherwise. 
These  twins  should  he  left  two  or  three  weeks,  in  order  to 
note  the  development  of  hoth  flowers  and  leaves.  There 
should  !«■  some  discussion  with  respect  to  the  food  .supply.  • 
and  it  should  lie  shown  that  trees  have  food  stored  Ufi  for 
the  followin;:  year  to  further  the  development  of  flower 
and  leaf.     Compare  with  plants  produciu^'  Imlhs. 

Km:i!ci.si;   I : 

.\sk  the  imjiiis  to  hiiii;;  t\vi;;s  of  currants  of  any  variely 
to  the  cla.s.s-room.  These  should  he  examined  with  respect 
til  uuirkin,!.'s  and  structure,  and  comparisons  shoidd  he  maile 
as  to  the  form,  arraiijrement.  and  structure  of  the  huds. 


K.\i;i!(  i.sK  5: 

Some  of  the  currant  or  triioseberry  twifis  should  he  set 
in  water  to  await  the  dc'velopnient  of  the  Imds  ami,  per- 
haps, of  the  flowers.     In  addition,  roots  may  develop  near 


the  cut  end  in  the  water  in  tv 


ir  thri 


ek. 


curr.inis   an 


.1,-d 


lllis 


{Oiiliirlo  Afiriiiilliiiiil  Ciilli'i/i'  liiillr/lii. 


lief. 


In  fact, 
re    planting'. 
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ExEIlclsIi  0: 

Ask  the  inipils  to  seeure  branches  of  the  wild  plum,  or 
pear  suckers,  ami  bring  tlicm  to  the  class  for  study.  Many 
of  the  bni]iclies  are  stunted  and  are  l)ecoming  spines. 
These  sijines  may  Jierforni  certain  functions  tor  the  tree. 
Ask  the  jiupils  til  snj.'j.'est  these. 

Kmokc'Isi:  'i: 

If  possible,  take  the  class  to  an  orchard  and  lia\r  the 
pupiLs  study  the  trees  with  a  view  toward  improvement  in 
shape.  If  a  tree  lie  foiind  which  needs  jirunin;;  very  badly, 
a  photo^'rajih  mi<;ht  be  taken,  bcfori'  and  after,  to  jilace  in 
the  pujiils'  note-books.  Let  each  pnjjil  have  some  share  in 
the  pruning  ami  cleaninjx  up;  see  Figures  13  and  11. 
(ICsinilidIn  of  Af/niulturc,  Waters,  jiage  iTH) 


KxKitcisi;  8: 

There  is  an  erroneous  opinion,  which  is  (juite  general, 
regarding  the  scrajiing  of  fruit  trees.  The  cojnnion  notion 
is  that  it  imjiroves  the  tree.  .\s  a  matter  of  fai-t,  as  far 
as  the  tree  itself  is  concerned,  (he  scraping  is  likely  to 
prove  injurious.  The  only  advantage  in  sci-ajiing  a  tree  is 
to  remove  the  i)U]iae  of  insects  which  may  be  concealed  in 
the  crevices  of  the  bark.  If  trees  ar<'  scraped,  lare  should 
be  taken  to  see  that  the  scrapings  arc  collected  and  burned, 
otherwise  it  is  labour  wasted.  But  frequently  the  scraping 
is  done  in  such  a  way  as  to  remove  all  of  the  outer  bark 
and  thus  lay  bare  the  greenish-yellow  inner  bark.  This 
should  never  he  done.  If  the  tree  is  scraped  down  to  the 
inner  hark,  it  loses  water  through  these  scraped  areas 
and  thus  suffi'rs  -eviTelv.     It  ^liould  !«■  iioti'd.  further,  that 


NI'KI.N(i    WOKK    Ol'    KIKST    VK.VU  S.! 

tlie  outside,  or  Loiky,  bark  i>  a  nutuiul  inotuitioii  against 
loss  of  water  and  against  too  rapid  ehanges  of  temperature. 
This  being  the  case,  care  should  be  taken  that  tlio  tree 
should  not  bo  dcjirived  of  this  means  of  protection  unless 
for  vory  strong  reasons.  Have  a  portion  of  a  large  limb 
of  a  tree  bnmglit  to  the  clrtss-rooni.  and  let  the  pui)ils 
scrape  sonie  of  tile  rougli  liark  in  cmler  to  ileniiinstrate  the 
])oints  nielitioiK'd. 


(il.  llotlieiT.     ir.  f;r(iuinl  level ;  M,  munurc;  K,  biinkiii^f  (if  nuinure  ; 
y,  soil ;  li,  \vindou-S!ish 


SI'RIXG  WORK  OF  FlliST  YEAR 


ilAliCU 
EXER(  ISK   1  : 

A  hotbed  at  a  country  school  would  be  not  only  of 
greaf  interest,  but  also  of  use  for  home  plots,  and  of 
g(  ^  service  to  the  community.  On  the  south  side  of 
till  ^ehool-hoiisC  dig  an  oblong  |iit  .1  feet  wide,  G  feet  long, 
and  about  I  to  S  inches  deep.  Board  np  the  hack  (north 
side)  IS  or  "20  inche>  higli.  tlie  front  almut  fl  inches  h's>. 
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ami  close  in  tliu  eiuls.  Tho  top  would  then  slol)e  to  tlie 
jioutli.  X')\v  put  in  11  layer  of  lioiso  manure  that  has  Leen 
piled  for  only  a  >liort  time,  and  tranij)  it  down  very  firmly 
until  it  is  about  nine  inehes  above  the  surface  of  the 
^'round.  There  should  now  be  about  lo  inches  or  so  of 
manure.  Then  spnud  I  to  (>  inclics  of  ;;ood  frarden  soil  on 
the  manure,  and  the  bed  is  ready,  A  window-sash,  prob- 
ably a  <loubli>  iviodow.  :!  feet  by  (i  feet,  can  be  laid  on  by 
placiuf.'  cleats  iiround  the cilfrcs  of  tbi'  top.  It  would  be 
well  to  bank  u]i  the  beds  with  manure  on  the  outside  to  the 


tii.  Colli  fnuii.'.     H,  (;ri>iin'l  level;  S,  soil;  i',  lmnkin<;  o£  manure 
or  si  raw:  J!,  wiiiilipw-sash;  K.  tlii    with  plmits 


de|)th  of  a  foot  or  mi.  In  a  few  days  heat  will  develop  from 
the  deeomjjosition  (jf  the  manure  and  keep  up  for  some 
weeks.  Hanir  a  tbcrnnuneter  within  and  note  the  tempera- 
lure  three  times  a  day.      (See  Fi;;ure  (!1.) 


ExKiici.sK  2: 

After  the  intense  beat  has  subsided  (till  ,ihout  80°  or 
00°  P.)  seeds  may  bo  sown  in  the  hotbed.  It  is  surprising 
how  ninny  kinds  of  plants  ami  what  a  quantity  of  each 
may  lie  proibiced  from  a  bc'd  of  this  size.  Have  the  class 
do  as  ninch  of  the  work  as  possible. 


M.VHCH:    K.NEBCI8K8 
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KxERflSE  3: 

By  keeping  tlie  sash  down  at  nights  and  on  cool  davs. 
there  is  little  danger  of  freezing.  On  hot  sunny  days  the 
sash  should  lie  kept  open  to  prevent  over-heating.  Some- 
times the  seeds  are  sown  in  boxes  or  flats,  instead  of  in  the 
soil  of  the  hothed,  us  the  jilauts  can  then  he  removed  and 
replaced  by  others  with  less  trouble.  It  the  Iieat  of  the 
nnmure  beeomes  spent  too  soon,  a  fresh  supply  of  manure 
well  banked  around  the  outside  will  probably  tiile  over  the 
time  until  tin's  heat  is  no  longer  needed.  A  eold  frame  is 
simply  a  hotbed  without  the  manure,  and  a  good  deal  lan 
l)e  done  in  .starting  plants  by  using  this  instead  of  the  hot- 
hed. Encourage  pupils  to  build  a  cold  frame  at  home  or 
at  school. 


KXKKCISE  i:        • 

Teslinfi  seed  corn. — From  cars  which  have  been  pre- 
served from  last  year's  crop  select  half  a  dozen  kernels  from 
each  for  the  test.  Secure  a  piece  of  cotton  at  least  1  yard 
hing  and  9  inches  wide.  Divide  into  .squares  two  and  a 
half  inches  wide  and  number  the  squares.  On  each  square 
l)lace  six  or  eight  kernels  from  one  ear  of  corn  and  number 
the  ear  to  correspond.  All  the  kernels  should  point  in  the 
same  direction.  Now  roll  up  carefully  so  as  not  to  disturb 
the  kernels,  and  tic  a  string  around  to  keep  the  roll  tightly 
in  place.  Then  put  the  roll  into  a  pail  full  of  warm  water 
and  soak  over  night.  Then  remove  and  |)ut  into  a  pail 
having  water  only  one  inch  deej).  Cover  the  pail  and  put 
m  a  warm  place,  jierhaps  in  one  corner  of  the  hotbed. 
Seven  or  eight  rolls  might  be  jiut  into  the  same  pail,  as 
long  i,s  it  is  not  over-i'rowded.  In  six  or  eight  days  the 
roll  may  lie  undone  carefully,  and  the  germination  noted. 
The  above  method  is  called  the  "  rag  doll "  method.     One 


Ml  ELKMKXTAKY  AtiKlfCI/rrKi: 

olijei'tiuii  to  tins  is  that  iis  tlic  sii|i|)lv  of  wiitcr  to  tlio 
jlermiimfiii;,'  keniols  is  dui^  to  iii|)iliiwv  iictioii,  those  near 
the  lower  end  will  rcci-ivo  more  water  than  those  near  thu 
toji 

Anotlier  j,'ooil  niethiMl  of  testing'  nini  for  seed  is  to 
secure  a  flat  ho.\  -i  feet  liv  'i  feet  iuid  III!  it  with  pine  saw- 
dust to  the  depth  of  two  or  tliree  ini-hes.  Covi'r  '.his  wilh 
a  cotton  cloth  marked  off  into  two-inch  s(|uares.  On  these 
s(|uares  should  he  put  the  kernels  to  he  tested,  six  or  eight 


63.  fifed  germinator — ran  lie  niailc  Iiv  the  class 


on  eacli  square.  Tlie  kernels  should  bo  first  soaked  in 
water  for  one  day.  When  all  the  kernels  are  arranjied  by 
numl)er.  lay  a  cotton  doth  on  top.  and  on  top  of  this  put 
two  inches  of  ))ine  sawdust,  which  should  he  kept  damp. 
This  should  ho  kept  for  from  five  to  ei^ht  I'ays,  when  the 
upper  cloth  shcuild  lie  carefully  rolled  hac  .  and  the  s^r- 
uiination  noted  as  weak  or  stronjr.  Oats,  wheat,  barley, 
etc..  may  be  .similarly  tested.     (Sec  Figure  63.) 


QLAXrni'  OF  SKKD  TO  SOW 


PREPABATIOX  FOK  SCHOOL  OABUKN,  KTr. 

I'rfpaiatioiiR  for  a  sflmi>l  ffuiduii.  securing  s.nl  .iitii- 
lojfUcs.  and  arraiife'eiiient  lor  s|HTiiil  plots  shoiiM  l,e  c.n- 
sideml  at  tliis  tiiiii'. 

Where  there  is  no  school  piidiMi  or  wliere  the  ilasscs  arc 
larffe.  some  of  the  pupils  sliouM  he  eneouraf.'eil  to  uiak(. 
window  Imes  of  siuh  a  size  ami  form  as  will  1«.  suitahle  to 
the  windows  of  the  sehool.  Tliese  hoxes  nniv  he  under- 
taken as  "home  projects-.  The  corners  oif  tlie  hoxes 
should  he  reinforced  with  tin  straps,  ami  tlie  hottoms  hored 
to  jicrmit  drainajie.     Sucii  hoxes  should  he  neatly  painted. 

(JUAXTITY  OF  SKED  TO  SOW  I'KIt  ACRK 

(Refer  to  Eleiiienlan/  A;/riculluri;  Warren,  p.   IO,j.) 

Alfalfa    15   lb. 

Barley r  to  9  pk. 

Beans    3  pk. 

Beets     5    lb. 


Mangels 
Oats  ... 


Buckwheat   1  bu. 

Clover,  alsike 8    lb. 

Clover,   red    m   lb. 

Corn .-I  to  15  lb. 

Field  peas,  small   . .   •>  hu. 

Flax    -Mo  3  pk. 

Hungarian  millet  ...•>  pk. 


■>    11). 

1%  to  2l/„  hu. 

Potatoes 6  to  15  bu. 

(dependiiifr  on  size  oi' 
"  set  '■) 
liape,  broadcast.  .1  to  «    lb. 

Rye 1  to  11/0  bu. 

Sujrar  beets   15    lb. 

Timothy 15  to  •>()    lb. 

Turnips ;i  to  5   lb. 

Wheat 1  '/4  to  a  bu. 


April 

cold  fhamks 

The  chief  use  of  cold  frames  is  to  provide  for  earlier 

planting.     Many  kinds  of  seed  may  be  sown  in  l)oxes  in 

'"Id  frames  several  days  before  they  could,  with  safety 


ii 
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from  danger  of  frost,  be  pliintod  iii  tlu'  open.  Tlu'  lii'iit 
taken  in  during  tlie  day  causes  u  warm  iitinosiilii're  within 
tlie  frame,  and  mucli  of  this  heat  is  maintained  tlirougli 
the  niglit,  even  if  the  temperature  witliout  falls  below  the 
f.-eezing-lMiint.     (See  Figure  Oi.) 

KXEHCISK  1 : 

Seeure  some  early  variety  of  iM)tntoes,  either  from  the 
l)arpnts.  or  from  some  of  the  pupils,  or  from  n  dealer,  and 


64. — Potato  marked  for  cutting 

cut  into  "  sets  "  with  one  or  two  eyes  on  each,  having  the 
])upils  actually  take  part,  girls  amt  boys  alike.  (See 
Figiire  fil.)  Fill  the  cold  frnnic  np  to  about  8  inches  from 
the  top  with  good  loose  soil.  It  docs  not  need  to  be  rich 
soil,  and  it  should  not  be  stiiT  clay.  Vlant  the  sets  in 
rows  21/2  or  3  inches  apart  each  way  and  about  8  inches 
deep,  using  as  much  of  the  space  of  the  cold  frame  as  may 
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scciri  riilivi'liiciit.  ki"'|iiiif.'  in  liillnl  oltiiT  tliin;,'»  to  Ik" 
pliintcil  in  tliis  Iranic.  Tlii'  I'dlil  I'niinc  slicnlil  In'  ki'pt 
iiiviTcil  with  II  winiliitt-ca-li  cxcciit  diiriii);  Iml  ami  Munny 
ill'  ,  anil  ll»'  siiil  sliiiii.  I  I'"  ki'|it  iinlv  >lif:lillv  nioi.^. 
Cii.i'  mnst  1m'  taki'ii  t"  wali-r  inly  sli;.'litly.  am!  yet  tlio 
soil  sliDiiliI  not  111'  alliiwiil  111  iliv  iiiit.  Tlii'si'  |iiitatiii'S 
will  iiiniini'iiii'  111  ■^iiriinl.  ami  in  alniiit  twn  weeks  .tlli'y 
will  Ik'  leaily  tii  -vt  out,  that  i<,  tii  transplant  for  early 
planting. 

KxKiiclsi;  2: 

Have  tile  jmpils  ei.lcnlate  the  length  of  row  these 
potuto  "sets"  will  plan*  if  set  out  IH  inelies  apart:  anil 
the  friu'tiim  of  an  aire  the.  will  imupy  if  planted  IS 
ineh's  apart  in  the  row  ami  the  rows  SJl'j  feet  apart.  Of 
course,  these  plants  should,  not  lie  set  out  in  the  open 
until  there  is  a  roasonnlile  piospeet  that  there  will  be  no 
further  frosts,  as  potatoes  arc  very  sr    .    tililc  to  frost. 

Exercise  3: 

Preparations  should  lie  made  for  the  sehool  garden, 
and  all  the  jiujiils  should  have  a  share  in  these  ]irepnra- 
tions.  If  the  area  is  surti  '  'ntly  large  and  if  the  fences 
and  shrubbery  are  not  in  the  way,  it  might  be  ,ound  most 
convenient  to  [ilougli  the  garden.  If  the  garden  has  to  be 
dug,  the  work  sliouli'  he  done  by  some  one  sutnciently 
strong  for  this  heavy  labour.  Outside  of  the  digging, 
however,  the  work  should  all  be  undertaken  by  the  pupils. 
(.See  Figures  8- n.) 

Exercise  4 : 

Each  pupil  should  be  asked  to  prepare  on  pajier  a  plan 
of  what  he  expects  to  work  out  in  the  gardiii.  A  little 
diagram  should  be  made  to  show  the  plot,  the  rows  of 


M 
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plmitH,  mill  till-  dUtimc^'  »|>art  in  the  row.  Some  time 
xhoiild  Iw  orrnpied  in  tliiii  phaw  of  the  work.  Ini'Buhc  it 
in  of  ({reat  cducHtinnitl  value. 

Kxehci.sk  5: 

Oive  8omc  instrurtinn  on  the  Kubjert  of  intensive 
eardeiiin)!,  that  is,  U|H)n  using  u  Hinall  ureu  of  land  to  the 
best  advantage  and  in  the  most  economical  way.  Some 
crops,  such  as  radishes,  for  example,  can  Im'  grown  in  row* 


65.  H.H.  rcprcwntB  a  vertical  wction  at  riglit  angles  to  the  furrow 
of  a  portion  of  a  plouglicd  sod  fielil,  anil  Bhotyg  the  sods 
lying  one  against  another,  nith  a  trough  in  the  surface  and 
a  hollow  space  underneath.  As  the  plough  cuts  a  furrow. 
Bay,  11  inches  wide,  the  rows  (E.R.)  of  potatoes  will  be 
33  inches  apart.  A.  represents  a  ' '  seed ' '  potato  in  position 
after  planting.  The  arrows  indicate  where  holes  should  be 
made  (alwut  14  inches  apart)  by  forcing  a  stick  like  a  hoe 
handle  into  the  ground  between  the  sods,  into  which  hole 
the  seed  is  dropped. 

l)etween  such  plants  as  corn  or  cabbage,  and  Ciir  be  har- 
vested before  the  corn  or  cabbage  requires  liie  land.  In 
a  few  cases  an  early  crop,  such  as  early  lettuce,  can  be 
grown  and  removed  before  tlie  land  is  required  for.  say, 
laie  cauliflowers  or  potatoes.  A  good  leal  of  thought 
should  be  given  to  this  phase  of  gardening.  Have  the 
pupils  calculate  in  figures,  from  a  supposed  case,  the 
advantage  of  intensive  gardening. 


APRILt  KXKRCISRS 


»1 


ir  |Mw,»il>li',  |iIhii  mit  II  pint  wliicli  mi^'lil  Ik-  an  ijral 
line  for  n  ^'Hrilcn  in  a  city  liiick  lot  iilKiiit  Hi  liy  !•)  hvt.  In 
lliiH  rdnni'ctiiin  a  j;o<><i  il''"'  <'(  pliuining  nil  tiiuUKlit  will 
Ih'  ni'ct'usarv  JM'forc  a  ducifiim  as  tn  wliat  sliouUl  bo  plaiiti'il 
i.«  nrrivrd  at.  After  all  arrnnjtenionts  are  made,  the  |uipil!< 
>'liimld  lio  asked  to  keep  a  cmnplet  ■  reeord  of  the  cost  of 
■"iK'd  and.  later  on.  of  the  value  of  ilie  produce.  Thi,<  ean 
Ik'  managed  li\  havin;;  a  small  eommitteo  liKik  aftiT  this 
part  of  the  work.  When  the  jdants,  for  example,  radishes, 
are  ready  for  u»c.  ha'  them  hunched,  counted,  and  the 
price  friven  from  qnotations  on  the  market  or  from  prices 
obtained  from  the  ^rriH-er.  When  the  beans  are  rendy  they 
should  1)0  pathered.  measured,  and  the  price  obtained  as 
for  radishes.  Tn  this  way  one  of  tin  most  useful  exercises 
in  account  keeping  or  book-keepin;     aay  be  practised. 

ExERCisK  7: 

From  the  ,.roposition  outlined  in  Kxercise  6  p  •ontest 
might  ho  arranged  lK>tween  two  committees,  or  g-"  ps  of 
pupils,  either  in  the  school  garden  or  the  home  ^{arden. 
These  contests  produce  a  «(M)d  healthy  stimulus,  and  may 
bo  made  use  of  in  connection  with  the  school  fair.  Some- 
times intensive  work  is  carried  on  by  means  of  wire  frames 
around  the  edges  of  a  plot.  Cucumbers,  or  even  tomatoes, 
may  be  trained  to  the  wire,  and  thus  occupy  less  of  the 
actual  land.  All  these  things  are  educative  and,  at  the 
same  time,  very  useful. 


Exercise  8:  • 

At  least  one  lesson  should  be  given  in  the  school 
garden  on  cultivation  and  on  attention  to  weeds.  Stirring 
the  soil  assists  in  retaining  moisture  for  the  use  of  plant 
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roots.  Have  some  of  tlie  pupils  lay  a  piece  of  zinc,  a 
board,  or  a  sheet,  of  oil-cloth,  on  the  cultivated  ground 
for  a  day  or  two,  then  remove,  and  note  the  moist  con- 
dition of  the  ground  under  the  zinc.  A  layer  of  dry 
earth  on  top  of  the  soil  also  prevents  a  loss  of  water  in  the 
same  manner  as  does  the  use  of  the  zinc,  board,  or  sheet  of 
oil-cloth. 

ExEBciSE  9 : 

Have  the  class  water  freely  a  square  yard  or  two  of 
the  garden,  and  then  note  that,  after  the  soil  becomes  dry, 
there  is  a  soit  of  crust,  or  hard  layer,  on  top.  This  crust 
will  not  prevent  water  from  passing  out  into  the  air,  and 
it  should  always  be  broken  up,  because  the  capillary  forces 
are  active  in  passing  w^tcr  up  to  the  surface,  with  a  con- 
sequent drying  out. 

EXEBCIEE  10: 

Intensive  gardening.— Fhnt  a  row  of  radishes,  then 
one  of  spinach,  then  one  of  radishes,  about  9  inches  apart, 
and,  on  each  side  of  these  three  rows,  plant  one  of  com. 
The  corn  will  then  be  .36  inches  apart.  The  radishes  will 
be  harvested  first,  then  the  spinach,  and  lastly  the  corn, 
which  will  have  all  the  ground  to  itself  during  the  time 
when  it  needs  it.  This  is  the  commonest  form  of  intensive 
gardening. 

EXEBCISE  11 : 

Early  beets  may  be  planted  about  16  inches  apart,  and 
then,  about  the  first  week  in  June,  tomatoes  may  b.' 
planted  between  t*  alternate  rows  of  beets,  which  will  put 
the  rows  of  tomatoes  about  32  inches  apart.  The  beets 
should  be  harvested  in  July  or  August  before  the  tomatoes 
need  all  the  ground. 
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EXEHCISE   12: 

Start  seeds  of  cabbage,  tomatoes,  and  cauliflower  in 
boxes  which  are  filled  nearly  full  of  good,  rich,  sandy  soil 
These  may  be  left  in  the  cold  frame,  but,  as  the  plants 
are  m  boxes  and  not  in  contact  with  the  ground,  they  arc 
unable  to  supply  themselves  with  moisture  and  must  there- 
fore be  watered. 

Exercise  ;3: 

If  the  school  has  a  machine  for  treating  oats  for  smut, 
some  neighbouring  farmer  should  be  invited  to  the  school 
to  treat  a  few  bags  of  his  .seed  oats.  This  can  easily  be 
arranged  by  the  teacher,  who  will  provide  the  formalin. 
The  last  half  hour  of  school  should  be  taken  for  this 
Exercise,  and  the  farmer  might  complete  his  work  after 
the  pupils  have  gone  home.  (Befer  to  Essentials  of  Agri- 
culture. Waters,  page  393,  and  Elements  of  Agriculture, 
Warren,  page  254.) 


Mat 

Exercise  1 : 

Time  should  be  given  for  work  in  the  garden  and  for 
planting  the  seeds.  All  arrangements  as  to  plans  and 
kinds  of  crops  should  be  made  previously,  so  that  the 
maximum  of  time  can  be  given  to  the  actual  work  of 
planting.     (See  Figures  8-11  and  '!'2-74.) 

If  the  land  is  to  be  ploughed,  this  should  be  done  as 
early  as  soil  conditions  will  permit.  It  is  always  wise  to 
plan  for  a  space  to  be  left  in  sod  where  the  horses  turn 
round,  so  that  the  part  ploughed  may  not  be  tramped  down. 
If  the  land  has  been  ploughed  late  in  the  autumn,  it  is  an 
easy  matter  to  dig  it  over  by  hand  if  the  garden  is  small, 
or  to  disk  it  over  if  the  area  is  large.    Pall  ploughing  ig 
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very  deauable,  because  the  frost,  air,  and  snow  improve 
the  condition  of  the  soil  both  physically  and  chemically. 

For  Arbor  Day  improvements  and  tree-planting  see  the 
Section  on  Beautifying  School  Grounds  (pajre  15'i).  Dis- 
cuss with  the  pupils  methods  of  iniprovcnicnt  wliich  might 
profitably  be  applied  to  the  grounds  of  their  own  sclu«)l. 

ExEiicisE  2 : 

The  incubator  should  be  renovated  and  started  with  a 
view  to  commencing  the  hatch  in  a  few  days.  Let  the 
pupils  assist  in  this  work.  A.s  soon  as  the  tempcriiture  can 
1)0  kept  uniformly  at  about  104°  F.  the  eggs  may  Im- 
])ut  in. 

Exercise  3 :  : 

Ask  the  pupils  to  briog  eggs  to  the  school,  so  that 
each  pupil  may  have  some  eggs  in  the  hatch.  The  teacher 
will  find  it  necessary  to  make  arrangements  to  give  atten- 
tion to  the  incubator  during  two  Saturdays  and  Sundays. 
If  the  hatch  is  commenced  on  Tuesday,  the  chickens  will 
commence  to  chip  on  the  Monday  twenty  days  afterwards. 
The  hatch  should  be  all  over  on  the  Thursday  following, 
and  the  chicks  taken  away  on  the  next  day,  Friday.  .  It 
will  be  found  that  the  pupils  can  secure  brooding  hens  at 
their  homes  to  mother  the  chicks. 

During  the  process  of  the  hatch,  explanation  should  be 
made  of  the  need  of  testing  for  fertility,  turning,  cooling, 
moistening,  etc. 

ExEROlSG  4: 

Occasionally  an  egg  should  be  broken  open  into  a 
saucer  or  plate  to  show  the  pupils  the  developing  chick. 

The  attention  of  the  class  should  l)e  called  to  the 
chickens  on  the  twentieth  day,  as  some  are  likely  to  Ix' 
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chipping,  and  it  ia  always  an  interesting  thing  for  the 
pupils  to  see  the  chick  make  its  way  out  of  the  shell. 

Caution  the  pupils  against  giving  the  chickens  any 
food  for  at  least  forty-eight  hours  after  they  leave  the 
shell.  The  egg  yolk  is  not  completely  absorlicd  into  the 
system  of  the  chick  when  it  leaves  the  shell  and,  until 
this  is  all  absorbed,  no  food  should  1h!  given,  as  it  is  likely 
to  disarrange  the  digestive  system  and  thus  to  do  harm. 
One  of  the  very  best  foods  for  young  chicks  is  rolled  oats. 

Exercise  5: 

To  set  out  an  orchard,  make  a  diagram  to  .»cale  of  a 
field  (20  rods  long  and  10  rods  wide)  to  l)c  ])lnnted  with 
apple  trees  25  feet  apart  each  way,  spacing  equally  long 
the  ends  and  sides  to  suit  the  size  of  the  field. 

Exercise  6: 

Secure  several  apple-trees  or  other  fruit  trees  from  the 
nursery,  and  have  them  planted  on  the  seliool  grounds  to 
show  the  method  of  planting.  (See  instructions  on  Plant- 
ing Trees,  page  163.) 


ROADSIDE    IMPROVEMEXTS 

With  regard  to  the  improvement  of  the  roadside  in 
front  of  school  property,  the  teacher  should  ask  the  sec- 
retary to  confer  with  the  township  council  in  order  to 
obtain  permission  to  plant  trees  or  shrubs  there.  As  a 
rule,  the  authorities  are  only  too  glad  to  have  improve- 
ments of  this  character  carried  out,  but  the  teacher  must 
recognize  that  the  roadsides  are  public  property  under  the 
control  of  the  municipality,  and  that,  for  any  changes 
which  may  be  required,  permission  must  be  sought. 
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June 
Attention  must  be  given  to  the  gardens. 

Exercise  1 : 

Branches  of  apple,  pear,  and  plum  twigs  in  blossom 
should  be  brought  to  the  class  by  the  pupils  and  studied 
in  comparison,  so  as  to  bring  out  the  chief  parts — calyx, 
corolla,  stamens,  and  pistils.  Point  out  the  ira]K)rtancc 
of  stamens  and  pistils  and  the  necessity  for  pollination 
in  the  "  setting "  of  fruit..  Teach  the  pupils  to  discover 
the  different  forms  of  pistils  in  the  apple,  plum,  and  straw- 
berry. 

Exercise  2 :  ' 

Have  the  pupils  demonstrate  in  the  garden  the 
"Campbell  Blanket"  (dust  mulch).  The  dust  mulch 
prevents  loss  of  water  and  permits  free  aacess  of  air.  (See 
Exercise  9,  April,  page  98.) 

Exercise  3 : 

Almost  fill  two  lard  pails  with  well-mixed  moist  loam 
from  the  garden.  Plac6  both  pails  in  the  sun  and  weigh 
each  frequently.  Stir  the  surface  of  one  pail  to  a  depth 
of  one  inch,  and  record  the  weight  every  twenty-four 
hours,  to  discover  from  which  pail  the  evaporation  is  more 
rapid.  Vary  this  experiment  by  testing  the  effect  of  a  cut 
straw  or  leaf  mulch  on  one  pail.  Have  the  pupils  draw 
their  own  conclusions. 


Exercise  4 : 

Secure  plants  for  transplanting  from  pots,  flats,  hot- 
bed, or  cold  frame.  In  transplanting,  care  must  be  taken 
to  sec  that  the  roots  receive  the  minimum  amount  of 


JUNE:  EXERCISES 


97 


injury  and  that  they  are  not  allowed  to  dry  out.  It  ia 
generally  wise  to  have  the  plants  watered  at  least  once 
after  transplanting,  if  the  weather  is  at  all  drj'. 


Arrangements  should  be  made  to  care  for  the  school 
gardens  during  the  summer.  (See  Suggestions  for  the 
Teacher,  page  10.) 

Before  closing  the  school  in  June,  ask  the  pupils  of 
Form  III  to  collect  during  the  summer  small  sheaves  of 
wheat,  oats,  barley,  and  rye  for  use  in  the  following 
.Tnnunry,  when  comparisons  will  be  made  in  regard  to  the 
heads  and  the  grains.  Such  sheaves  may  he  kept  in  the 
school  from  year  to  year  if  placed  beyond  the  reach  of 
mice. 

The  teacher  should  see  that  all  the  reference  books  on 
Agriculture  are  di"',.iuated  among  the  i)upils  during  the 
summer  vacation  and  records  of  them  kept  for  use  on  the 
opening  of  the  school  in  the  autumn. 


SEASONAL  COURSE  FOR  FORM  IV 

(Second  year  of  the  Cour«e) 

AUTUMN  WORK  01  SECOND  YEAR 
September 

KoTE. — The  books  loaned  in  June  should  now  1>e  returned. 

KXERCISE  1 : 

Obtain  aamples  of  clay,  sand  or  sandy  soil,  loam,  and 
alluvial  soil,  the  last  from  a  creek  bed  or  from  the  margin 
of  a  small  drain.  Let  the  pupils  have  a  sample  of  each  on 
a  saucer.  Examine  and  note  the  colour,  odour,  fineness, 
and  general  appearance.  Feel  with  the  fingers.  Soil 
which  is  black  contains  much  organic  matter.  Decaying 
organic  matter  is  generally  called  humus. 

Place  about  equal  amounts  of  each  of  these  in  a  tall 
glass  jar  (fruit  jar),  enough  to  make  the  jar  about  one 
fourth  full,  and  then  fill  the  jar  with  water.  Cover  the  jar 
and  shake  well ;  then  allow  it  to  stand  for  a  day  or  two. 
Examine  from  time  to  titne  and  note  how  the  soil  settles. 
In  a  few  days  examine  the  soil  at  the  bottom  and  note  how 
the  particles  are  arranfred.  Note  also  that  it  takes  several 
days  for  the  finest  particles  to  settle.  (Refer  to  Elements 
of  Agriculture,  Warren,  page  105.) 

Exercise  2: 

Secure  some  r:d  litmus  paper,  some  blue  litmus  paper, 
a  little  vinegar,  and  a  little  soda  (washing  or  baking). 
Place  a  little  vinegar  and  water  in  one  saucer  and  a  little 
of  the  dissolved  soda  (dilute)  in  the  other.  Touch  the 
litmus  paper  to  each  and  note  the  results.  Litmus  paper 
is  used  as  a  test  for  acid  or  alkali.  The  vinegar  is  said  to 
he  acid  and  the  soda  is  said  to  be  alkaline.  After  becom- 
ing familiar  with  this  test  try  blue  litmus  paper  on  apple 
juice,  rhubarb  juice,  bakinf-powder. 
98 
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KxEKcisK  n : 

Lei  the  pupils  wluvt  Buniplef  of  soil  from  diiferent 
places  and  ukc  tlic  litmus  test  to  show'  whether  the  soils 
are  acid,  uuutral,  or  alkaliiio. 

A  little  of  tlio  soil  should  be  stirred  up  with  clean 
water  and  allowed  to  settle  for  a  few  minutes.  Then  test 
with  till!  litmus  |)a|KT.  Soil  to  he  suitable  for  crops  should 
be  slightly  alkaline;  at  least  it  should  not  1«'  acm.  As  a 
precaution,  the  litmus  sliould  be  as  nearly  neutral  as 
possible.  If  a  piece  of  litmus  pa|)er  is  dipj)ed  into  a 
strong  solution  of  soda  or  ammonia  and  then  di])ped  into 
a  solution  which  is  only  slightly  acid,  the  litmus  paper 
may  not  show  acid,  because  there  may  be  too  much  of  the 
alkali  still  clinging  to  the  paper. 

E.\ERC18E  4: 

Secure  a  few  samples  of  commercial  fertilizers  and  test 
out  as  with  the  soil.  Obtain  a  small  quantity  of  slaked 
lime  and  test  in  the  same  way.  Lime  is  frequently  put  on 
the  soil  so  as  to  make  sure  that  it  will  not  contain 
acid.  It  is  said  thus  to  neutralize  the  acidity.  Limestone 
will  also  neutralize  acid,  but  very  slowly.  Pulverized 
limestone  is  now  used  as  a  fertilizer. 

ExEBciSK  6: 

Dip  a  small  pebble  into  a  cup  of  water  and  notice  the 
layer  of  water  on  the  outside.  This  film,  or  layer,  of 
water  is  sometimes  called  capillary  water.  Ever}'  tiny 
particle  of  soil  has,  ordinarily,  a  film  of  water  on  its 
surface.  Secure  three  empty  tomato  cans  or  com  cans 
and  pniich  five  holes  in  the  bottom.  Fill  one  with  sand, 
another  with  clay,  and  the  third  with  rich,  dark  soil. 
Place  equal  amounts  by  volume  in  each,  and  then  place 
the  cans  in  saucers,  so  that  surplus  water  may  be  caught 
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as  it  runs  through  the  soil.  Using  a  measure,  put  equal 
amounts  of  water,  carefully  measured,  into  each.  Let 
them  stand  for  some  time  until  drainage  ceases,  and  then 
measure  the  water  which  has  drained  through  and  sub- 
tract this  from  the  amount  poured  in,  thus  ascertaining  the 
amount  held  by  the  soil.  Equal  weights  instead  of  equal 
volumes  may  be  taken  for  another  experiment. 

KxERt'isE  6 : 

Fill  one  can  with  sand  and  another  with  a  mixture, 
half  of  dry  sand  and  half  of  humus.  Pour  a  given  amount 
of  water  into  each,  as  in  (5)  above,  and  measure  the 
amount  drained  off.  How  does  the  humus  affect  the 
water-holding  power  of  the  soil?  If  the  soil  is  weighed 
in  these  experiments,  the  proportion  by  weight  might  be 
obtained  and  also  the  percentage.  Some  soil  may  contain 
as  high  as  40%  by  weight  of  water. 

Exercise  7 : 

Fill  a  pint  jar  with  clear  water  from  the  well  or  tap 
and  stir  thoroughly  into  it  a  tablespoonful  of  clay  soil. 
Let  it  settle  for  five  or  ten  minutes ;  then  secure  two  clean 
bottles  or  test-tubes,  and  pour  from  the  jar  enough  to  fill 
them,  being  careful  not  to  stir  up  the  soil.  Into  one  of 
these  bottles  or  tubes  put  a  piece  of  lime  about  the  size  of 
a  bean,  and  set  aside  overnight.  Observe  the  effect  of  the 
lime  on  the  soil  water.  Lime  has  also  an  important 
mechanical  effect  upon  clay  soil.  By  its  flocculent  in- 
flni'iice  it  tends  to  make  the  soil  more  open  and  porous. 
(Refer  to  Elements  of  Agriculture,  Warren,  page  137.) 

ExEHcisK  8: 

Rotation  of  crops. — Ask  the  pupils  to  name  the  crop 
rotation  used  in  the  neighbourhood.     This  will  give  rise  tu 
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Ronic  difficulty,  lH'OHU«e  tlic  rotation«  practiced  in  Ontario 
are  very  indefinite  A  survey  of  the  neiphlwurhood  in 
this  regard  will  prove  useful,  and  the  best  rotation  in  use 
xhould  bo  discUKscd  and  emphasized. 

KxEHcisE  9 : 

Conii)are  the  rotation  in  practice  now  with  that  aged 
forty  years  ago  when  much  of  the  land  was  new.  Ask  the 
pupils  to  consult  their  parents  in  this  regard. 

Point  out  the  importance  of  crop  rotations.  (See 
Section  on  Fertilizers,  page  195.) 

Exercise  7,  September,  page  23,  should  be  repeated 
for  Form  IV  about  this  time. 


October 
exebcise  1: 

Have  each  of  the  pupils  bring  eight  or  ten  potatoes 
for  the  lesson  on  the  following  day.  These  potatoes  should 
be  all  of  one  variety,  if  possible,  but  if  not,  they  should 
be  of  one  colour.  From  these  potatoes  the  teacher  will 
.select  one  approximately  as  near  the  ideal  as  possible— 
with  smooth,  shallow  eyes,  not  too  long,  etc.  This  the 
pupils  will  proceed  to  score  according  to  the  following: 

Trueiua  of  Type— variety  characteristics   10 

Shap»  of  r«»«^-iyinmetrical  and  free  from  depressions  or 

protuberances     1q 

Sfe#— medium  size,  5-8  ounces,   (cut  6  points  if  too  large, 

9  points  if  too  small)    15 

Sldn — Arm,   smooth,  and   free   from   sunburn,   discoloration, 

scab,  and  other  blemishes  20 

Flesh — solid,  sinall  centres,  free  from  worm  holes,  rot,  etc., 

even  in  texture,  of  a  clear  colour,  and  free  from  sogginess 

or  discoloration  of  any  kind  25 

Eycf—lew  in  number,  strong,  but  not  broad  or  deep  aeeord- 

ing  to  variety  20 

8  100 
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Tlie  Hhape  of  the  IuIht  in,  (if  cnurw,  dctormineil  hy  t)ic" 
v«ricty  of  the  potato,  but  it  must  lie  Kvmmotrical  and  of 
«uch  a  form  that  it  will  peel  caHily.  It  11104  be  free  from 
protulH'ranccs  and  depreM«ion»,  and  of  11  snuKitli  skin.  A 
potato  of  medium  size  is  more  in  demand  than  a  larjfi' 
one,  ])artly  because  large  potatoes  are  sometimes  hollow  at 
the  centre.  Small  potatoes  arc  always  objoctionable.  be- 
cause they  are  poor  in  quality  and  there  is  too  much  loss  in 
jieelinj;  them.    (Ontario  Agriculluml  College  Bulletin,  2.in) 

If  ])otat(M'M  appear  with  the  skin  broken  or  "scrufTe<l 
up",  it  is  nn  indication  that  the  potatoes  are  not  suffi- 
ciently mature.  Such  tubers  are  not  of  first-class  quality. 
When  cut  the  potato  should  appear  free  from  blemish  of 
any  kind,  and  the  more  watery  it  is  the  poorer  is  its  quality. 
The  eyes  should  be  shallow  and  relatively  few. 

In  judpinu  pctatoes  in  quantity,  uniformity  should  lie 
considered  as  about  10%,  and  in  the  schedule,  30  for  eyes 
may  be  reduced  to  10. 

Exercise  8: 

These  same  potatoes  may  be  made  use  of  to  show  the 
])roi)er  method  of  cutting  the  tubers  for  ''  seed  ".  In  this 
connection  the  structure  of  the  tuber  should  be  explained. 
(See  Figure  64.) 

Exercise  .3: 

Let  the  pupils  cut  off  a  little  from  the  stem  end  and 

stand  the  tuber  011  the  cut  end  in  a  saucer  containing  a 

little  red  dye.     After  a  day  or  two,  cut  the  tuber  across 

and  note  the  location  of  the  colour.     This  coloured  region 

is  the  wood,  a  very  small  portion  of  such  a  "  fleshy  "  stem. 

Note. — A  bottle  of  dilute  iodine  solution,  made  by  dissolving 
a  few  crystals  of  iodine  in  a  solution  of  potassium  iodide  in 
water,  should  be  at  hand,  btareh  is  coloured  blue  by  iodine.  A 
little  of  the  pulp  of  the  potato  placed  on  a  saucer  bqcomcs  dark 
blue  when  the  iodine  is  added. 
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KxERcisG  4 : 

There  »'iouJd  be  measures  aud  hcuIch  for  weighing  in 
every  school.  Potatoes  should  be  weighed  by  the  studciil 
so  r«  to  determine  the  weight  per  bushel.  Bccent  staud- 
ard9  are  given  in  the  following  table : 


iNSrCCTIO.N    AND    SAUC  AOT 


l>iwri|itii)n   Qf  nrtiflf 


Artirhokps     . . , . 

Beans    

nertt     

niue  Kran  n>ed 

Carrots  

Castor  l)<>BnB  .  ■ . 
Clover  seed   . . . . 

Hemp  seed 

Lime   

Malt    

Onions    

Parsnips     

Potatoes     

Timothy  seed    .. 
Turnips    


WeiKht    in    Dominion 

stanjdrd  pounds 

p«>r  Imshrl 

SAM). 
(10  '< 
50  " 
U  ■• 
50  •• 
40  " 
80  •' 

44  " 
70  " 
38  " 
50  " 

45  " 
60  " 
48  " 
50  " 


A  bag  of  any  article  mentioned  in  this  subsettion  shall  contain 
that  number  of  Dominion  standard  pounds  of  such  article  which 
is  shown  in  this  subsection  opposite  the  name  of  such  article. 


Description  of  article 


Weight    in    Dominion 

standard  pounds 
per  hag 


Artichokes 
Beets  . . . . 
Carrots  . . 
Onions  . , . 
Parsnips  . . 
Potatoes  . . 
Turnips    . . 


841b. 
75  " 
75  " 
75  " 
65  " 
90  " 
75" 


Section  338  of  the  said  Act  is  repealed,  and  the  follo'.un(;  is 
substituted  therefor: 

"A  barrel  of  potatoes  shall  mean,  unless  a  barrel  of  specified 
size,  kind,  or  content  by  measure  is  sjiccinlly  agrcfd  upon,  one 
hundred  and  sixty-five  Dominion  standard  pounds  of  potatoes. ' ' 
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KXKBCIIE  6 : 

Uiv't  one  leiuon  on  clrAinn);c.  Awk  Minu'  of  tlio  |iii|>IU 
to  bring  a  tile  to  ncliuul  if  iKNwililo;  if  not,  the  tuai'livr 
will  secure  u  few  tileo.  IIiim'  the  |iupilK  examine  tlx^ 
•tnicture;  then,  iihow  them  how  tlie  tile  in  laid,  (liefer 
tu  Elements  of  Aijrinilhm,  Wiirivii,  |iii({e«  106-T.) 

Point  out  the  importance  of  drainage — 

(o)  It  ennhli's  the  fiirmor  to  «)W  hJK  crops  earlier  and 

thut  to  secure  a  longer  seanon  in  which  to  do  hiH  work. 

and  also  to  have  a  more  favouraWo  scaxjin  for  lmrventin;{ 

the  crop. 

(b)  Tile-drained  soil  warms  up  more  quickly,  Iwing 

more  thoroughly  aeratedi 

The  matter  of  increaxed  fertility  aiul  improved  phy- 
sical conditions  should  also  he  emphasized. 

If  the  school  grounds  are  not  under-drained,  the  Board 
should  he  urged  to  have  it  done.  While  this  is  being  done 
further  instruction  should  he  given  to  the  pupils. 

SxEBcisE  7: 

This  exercise  may  he  transferred  to  the  month  of  May, 
but  potatoes  arc  more  easily  obtained  in  October. 

Potato  Scab — Treatment. — Dissolve  1  pint  of  formalin 
in  30  gallons  of  water  and  immerse  the  potatoes  in  this 
for  two  or  three  hours. 

Or,  dissolve  4  ounces  of  corrosive  sublimate  in  30 
gallons  of  water.  This  cannot  he  used  in  a  metal  vessel. 
If  either  liquid  is  put  into  a  barr-.i  till  iil)OUl  halt  full,  a 
'■  gunny  "  sack  of  potatoes  may  be  dipped  in,  sack  and  all. 
This  sack  can  be  left  standing  in  .  tub  to  drain  off,  and 
the  potatoes  may  then  be  turned  out  to  dry  somewhat 
before   cutting   for   "seed".    Corrosive   sublimate   ie   a 
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lOS 


tloadly  poiM>n  and,  tliercfons  grcnt  caro  muHt  bo  taki-ii, 
uftpr  U8iiig  it,  not  to  throw  the  wuntc  niatrrial  out  on  thn 
|{rap.<  wlivrc  ( hickiMiM  or  other  animulH  may  get  at  it. 
Formalin  is,  on  the  whole,  preferable. 


Potatoes  affected  with  wab,  a  fungus  disease 


Barnyard  manure,  sod.  or  other  organic  waste  favours 
the  development  of  scab,  but  if  the  ■wed  is  treated  there  is 
likely  to  be  but  little  danger  of  infection.  (See  Figures 
65  and  66.) 
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November 
(See  Ontario  AgrieuUvral  College  Bulletin;  194  and  tie.) 

Exercise  1: 

Ask  each  of  the  pupils  to  bring  to  school  several  apples 
belonging  to  two  or  three  varieties  which  are  common  in 
the  neighbourhood.  Among  these  will  probably  be — 
Northern  Spy,  Baldwin,  Snow,  Bellefleur,  Hhode  Island 
(ireening.  From  among  these,  two  or  three  varieties 
sliould  be  selected  with  a  view  toward  judging  them.  It 
will  be  necessary  for  the  teacher  to  select  from  each 
variety  the  apple  which  approximates  most  nearly  to  the 
ideal  type  as  to  size,  shape,  colour,  and  freedom  from 
blemish,  and  then,  from  the  individual  fruit,  have  the 
pupils  do  the  judging,  using  25  marks  as  a  maximum  for 
each  quality. 

Exercise  2 : 

.  From  a  larger  number  of  apples,  say  a  bushel,  have 
the  pupils  select  what  might  be  considered  a  prize  plate  of 
five  or  six  apples.  Now,  from  all  these  groups,  or  plates, 
ask  the  pupils  to  judge  the  plates  according  to  the  follow- 
ing plan.  For  judging  the  plates,  in  addition  to  tlie  fore- 
going qualities,  vniformittj  in  size  and  colour  has  to  hi; 
considered. 

Perfect    Pupils'  score 

Size    1 ,-, 

Shape  15 

Colour    15 

Freedom  from  blemish   15 

TTniformity  aa  to  size  20 

Uniformity  as  to  colour 20 
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Exercise  3: 

It  would  lie  a  useful  exercise  to  work  over  a  similar 
schedule  for  both  individual  fruit  and  for  plates,  with 
regard  to  two  other  varieties.  This  will  be  time  well 
spent,  and  the  pupils  will  enjoy  the  work. 

Exercise  4 : 

Ask  the  pupils  to  brini;  pears  to  the  class  and  deal  with 
the  pears  as  with  the  apples. 

Exercise  5: 

Secure  two  or  three  of  the  regular  standard  apple  boxes 
and  use  them  to  show  how  apples  may  be  packed.  A 
bushel  or  two  of  apples  should  be  secured  for  this  jjurpose, 
and  the  pupils  should  l>e  asked  to  pack  the  box  once  or 
twice,  showing  the  different  methods  of  packing.  There 
are  two  distinct  methods  of  arrangement  of  apples — one 
is  called  the  diagonal  and  the  other  the  square  method. 
To  box  up  apples  with  success  it  will  be  necessary  to  have 
good  uniform  fruit;  and  even  then  some  skill  and  prac- 
tice will  be  necessary  in  order  to  ensure  good  results.  The 
piipils  will  always  take  a  good  deal  of  interest  in  anything 
partaking  of  the  nature  of  a  puzzle,  and  tliis  operation  is 
more  or  less  of  a  [luzzle.  (Ontario  AgrUulluml  Colhge 
Bulletin,  216) 


^i 


Exercise  6 : 

At  this  time  the  method  of  packing  such  fruit  as 
apples  and  pears  in  eleven-quart  baskets  should  lie  taken 
lip.  Secure  a  bushel  of  ajiples,  or  use  the  same  apples  as 
were  used  for  boxing,  and  arrange  the  apples  in  baskets 
in  a  way  similar  to  that  which  is  used  in  ])acking  boxes. 
A  neatly  packed  basket  makes  a  good  appearance.    At  the 
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name  time  show  liow  l)anket  covers  are  fastened  to  tlie 
baskets.  These  lessons  in  paeking  are  not  only  useful  but 
they  are  also  educative,  and  all  the  ])upils  will  take  a  keen 
interest  in  the  subject.  If  there  is  an  expert  apple  packer 
in  the  neighbourhood  he  should  be  secured  to  give  a  lesson 
or'  two. 

Exercise  7: 

If  the  school  is  locattiT  in  an  apple  district,  it  might  be 
worth  while  to  take  the  class  to  an  orchard  where  packing 
is  being  done,  in  order  to  see  the  method  of  selecting, 
grading,  and  barrelling  the  fruit.  If  it  is  not  convenient 
to  do  so,  the  pupils  nhould  be  given  instructions  with 
respect  to  the  laws  relating  to  the  grades  of  apples  and 
the  urgent  need  of  honesty  in  packing.  (Write  to  the 
Fruit  Branch,  Department  of  Agriculture,  Toronto,  for 
recent  regulations,  and  see  page  23,  Ontario  Agricultural 
College  Bulletin,  216.) 

ExEHcisE  8 : 

Poultry. — Discuss  with  the  class  the  European  (Medi- 
terranean), the  Asiatic,  and  the  Utility  breeds,  pointing 
out  as  far  as  possible  the  chief  qualities  characteristic  of 
these  groups.  (See  Section  on  Poultry,  page  72,  and 
Figures  55-60.) 


WINTER  WORK:  SKOOXT)  YEAR  ]0() 

WINTKK  WOIJK  OK  SECOND  YKAK 
Dkckmbku 

FARM  ARITHMETIC 

DAIBYIXO 

(See  Ontario  Affriciiltiiral  Colleffe  Bulletins,  tOS  and  i06.) 

1.  A  four-year-old  Ilolstcin  lioiler  ])rodupcd  :J1H86.8  \\y. 

of  milk  and  T9.5.6  lb.  of  milk  fat  in  a  standard  milk 
tost.     Find  what  the  milk  testod  in  milk  fat. 

2.  Find  what  thi!  butter  was  worth  in  ( 1 )  above  at  i'H-. 

a  pound  (100  lb.  of  fat  i)roduces  1  Ifi  lb.  butter). 

3.  Find  the  oost  of  the  feed  if  she  consumed,  dnriiij;  tbc 

milking  season: 

6882  lb.  meal  at    $75.00  a  ton 

22510    "  ensilage     2.00  - 

8014    "  hay  at  f.oo  '■ 

6875    "  green    feed    ."i.OO  " 

fi.'if)    "  dried  beet  pulp  at.   i!).0()  " 

Compare  the  answers  in  (2)  and  (.!). 

4.  Had  the  milk  sold  at  8o.  a  quart,  rompare  the  value 

of  the  butter  (1  gal.  water  weighs  10  II).  and  the 
sp.gr.  of  milk  is  1.039). 

5.  A  sends  240  lb.  of  milk  testing  3.5,  B  sends  300  lb. 

testing  3.4,  and  C  360  lb.  testing  3.6.  Out  of  this 
milk  there  was  made  85  lb.  of  cheese  worth  ISc 
a  lb. 
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Find  tlio  fdlliiwiii};: 

(a)   The  numliiT  of  lli.  of  milk  ri>i|iiiri'il  to  make 

t  lb.  of  fhiH'sc  (lorriTt  to  tliric  lOaccs  of 

decimals)  ; 
(I)  The  total  iiumlwr  of  lb.  of  fat  and  its  value 

per  lb. ; 

(c)  Each  man's  share  if  paid  aicordiii}.'  to  the 

amount  of  milk  sent; 

(d)  ITis  share  if  I>aid  accor<Iin,L'  to  the  milk-fat 

test ; 
(c)   If   paid   acoordin>r  tn   the   milk-fat   phis    i 
basis.       . 
Note  on  (e),— Casein  in  milk  averages  •J^f'. 

G.  .\  sends  200  lb.  of  milk  testing  3.3  to  a  factory; 
B  sends  200  lb.  testing  3.5,  and  C  200  lb.  testing 
3.T.  From  this  53  lb.  of  cheese  is  made,  worth  20c. 
a  lb.  Find  what  each  man  should  receive  if  ')aid 
according  to  each  of  the  following  standards : 

(n)   The  "pooling"  system,  that  is.  according 

to  the  weight  of  the  milk  test ; 
(6)  The  test  of  milk  fat; 
{,)  The  test  of  milk  fat  jdus  3. 


SriiAYINO 

(•ten  Roption  on  Sprayitifr  and  also  Schodnle,  page  l(i4  ct  acq.) 

7.  Bordeaux  mixture  is  made  by  mixing  4  lb.  of  quicklime 

and  4  lb.  of  copper  sulphate  with  40  gal.  of  water. 

How  much  lime  and  sulphate  arc  required  to  make 

a  pint  of  the  mixture? 
S.  How  many  gal.  of  lime-sulphur  testing  32°  Baume 

should  be  taken  to  make  500  gal.  of  the  dormant 

spray  (1 :9)  ? 
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9.  To  make  a  summer  spray  of  lime-sulphur  1  to  45,  how- 
many  gal.  of  a  stock  testing  28°  Baume  should  he 
taken  to  make  the  proper  mixture  to  fill  a  600- 
gallon  tank  ? 

10.  How  much  water  must  be  added  to  1  gal.  of  lime- 

sulphur  mixture  of  .sp.gr.  1.21  to  dilute  it  to  1.03? 

FEEDING  STOCK 
(See  Section  on  Feeds  for  Stock.) 

11.  A  given  weight  of  corn  ensilage  contains   14.5   lb. 

carbohydrate,    .89    lb.    fat   and    1.22    lb.    protein. 

Calculate  the  nutritive  ratio.     (See  ]>age  19.!.) 
Vi.  ino  lb.  of  alfalfa  hay  contains  37.33  lb.  carbohydrates, 

1.37  lb.  fat,  and  (i.94  lb.  of  protein.     Calculate  the 

nutritive  ratio. 
13.  What  nutritive  ratio  will  the  feeding  of  25  lb.  of 

clover  hay  and  1  pound  of  linseed  meal  produce? 
1 1.  Kqual  amounts  by  weight  of  com  ensilage,  bran,  ami 

mangels,  will  give  what  ratio? 


FKRTII.IZKIIS 

(See  Section  on  Fertilizers,  page  195,  and  Ontario  Agricultiiral 
College  Bulletin,  «.t.) 

15.  Tn  a  2,  10,  8  formula  for  fertilizers  how  much  of  eaili 

constituent  is  there  in  a  ton  of  the  commercial 
product?  ^ind  the  amount  of  filler  per  ton  of 
fertilizer. 

16.  It  is  required  to  use  380  lb.  of  a  mixed  fertilizer  i)cr 

acre.     How  much  is  this  per  square  yard? 

17.  Two  parts  of  a  2,  10,  8  fertilizer  are  mixed  with 

1  part  of  a  1,  7,  6  fertilizer.  Find  the  proportion 
of  the  juixture. 
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ENKILAUE 

Tiiblc  showing  the  Wfl^ht  of  Ensilaso  nt  .lilTercnt 
Kcptlis  ill  tliu  Silo 


t»...ih  I  Weight  per     jj^-uj 
I*'P"'      cubic  foot      "'" 


ft. 
lU 
11 
12 
13 
14 
15 
16 
17 
18 


lb. 
26.1 
26.8 
27.6 
28.3 
29.1 
29.8 
30.5 
31.2 
81. 9 


"ft. 
19 
2U 
21 
22 
23 
24 
25 
2« 
27 


„ 


•Weight  pe' 
cubic  fuo^i 

lb: 

32.6 
33.3 
33.9 
34.6 
35.3 
35.9 
36.5 
37.2 
37.8 


Weight  per 

BPtU 

cubic  foot 

ft, 

lb. 

?» 

3i>.4 

■« 

39.0 

311 

39.6 

31 

40.1 

Wf 

40.7 

33 

41.2 

34 

41.8 

35 

42.3 

36 

42.8 

18  A  silo  n)  leet  in  diameter  needa  about  2100  lb.  of 

ensilage  on  the  surface  to  keep  it  from  spoiling. 
Assuming  that  ensilage  keeps  for  on.  day,  the 
minimum  that  should  be  fed  daily  is  2100  lb.  and 
this  includes  a  depth  of  how  many  inches?  (bee 
Table  above,  and  also  Section  on  Silos,  page  183.) 

19  A  silo  is  20  ft.  in  diameter  and  36  ft.  high.     What  i>= 

the  least  number  of  cows  that  must  be  kept,  to 
prevent  the  ensilage  from  spoiling,  if  each  cow  is 
fed  40  lb.  daily  ? 

20  If  a  silo  is  18  ft.  in  diameter,  inside  measurements. 

and  32  ft.  high,  how-many  cubic  yards  of  concrete 
will  it  take  to  build  the  silo  if  the  wall  and  floor 
are  each  6  in.  thick,  and  the  foundation  is  8  in. 
thick  and  5  ft.  deep? 

OENESAL 

-1.  What  fraction  of  a  square  10-acre  field  is  cut  in  10 
rounds  by  a  binder  with  6-foot  cut? 
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38.  ]f  a  slienf  nf  jjraiii  averages  T  iji.  in  diameter  and  a 
(i-l'oot  binder  puts  olT  a  sheaf  e>  .rv  1(>  ft.,  what 
length  of  binder  twine  .ill  it  take  to  tie  a  10-acre 
field  assuming  .3':.  in.  lor  eaeh  knot? 

S3.  ]f  a  potato  set  weighs  one  ounce,  caleulate  the  weight 
of  potatoes  necessary  to  plant  an  acre  when  the 
rows  are  JiO  in.  apart  and  the  sets  14  in.  apart  in 
the  row. 

21.  From  the  same  weights  of  set,  how  many  bushels  of 
potatoes  would  he  required  to  plant  an  acre  in  hills 
3  ft.  apart  each  way  and  ;!  sets  to  a  hill? 
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Ask  the  pupils  to  note  particularly  any  good  farm 
Imildings  in  the  neighbourhood.  Point  out  the  chief 
essentials  contributing  toward  good  buildings:  grain  barn, 
horse  stable,  cow  stable,  silo,  pig-pen.  sheep  |)ens,  poultry 
buildings,  machinery  sheds  for  wagons  aiul  other  farm 
machinery. 

Point  out  the  effects  of  sun  and  rain  upon  exposed 
farm  implements,  as  in  the  warping  and  splitting  of  the 
wooden  parts  of  a  mower  or  reaper.  Show  the  effects  of 
rust  upon  iron. 

Point  out  the  value  of  improved  nuichinery  in  econo- 
mizing labour.  One  man  with  a  four-horse  team  and  a 
two-furrow  i)lough  can  do  tlie  work  of  two  men, each  pro- 
vided with  a  single-furrow  plough. 

Compare  the  machinery  used  forty  years  ago  with  that 
in  use  now.  The  pupils  should  be  asked  to  consult  their 
parents  in  this  regard.  This  will  provide  an  important 
practical  lesson  in  recent  developments  in  farm  equipment. 

Care  of  tools. — This  subject  is  best  taken  in  connection 
with  the  work  of  the  school  garden. 
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Ja.VI  AllV 
ExKiu'iSKS  1,  2.  .1: 

Samples  of  different  kinds  of  grain  should  be  brought 
to  the  class  by  the  i)Hpils  as  a  preparation  for  grain 
judging.  Instruction  should  1)C  given  as  to  the  chief 
features  to  Iw  considered"  in  arriving  at  a  conclusion 
regarding  the  ideal  type  of  kernel.  Each  pupil  is  given 
half  a  saucerful  of  each  sample  of  grain  to  l)e  judged,  and 
is  then  asked  to  proceed  according  to  the  following : 

Perfect     Student's 

Thmshed  grain  "<•"'"'  "'''>"' 

Seed  condition  (mature,  dry.  plump)  . .     2n 

Colour  of  grain "^ 

Uniformity    ~^ 

Purity  (freedom  from  foreign  material)     25 

Weight  per  bushel   2"- 

(wheat  GO,  oats  .■?4,  barley  48) 
Cut    2    points   for   each    pound   below 

standard  and  add  3  points  for  each 

pound  above. 

100 

Great  improvement  may  be  made  in  grain  for  seed 
by  putting  it  throiigh  a  good  fanning-miU  and  grain- 
grader.  In  selecting  grain  for  seed  great  care  should  !«■ 
taken  to  get  the  best  variety  found  in  the  locality,  and 
the  best  of  the  best  variety  is  none  too  good. 

Exercise  4: 

From  the  liest  lots  of  the  grains  judged,  individual 
grains  which  approach  the  ideal  type  should  be  selected. 
This  hand-picked  seed  should  be  used  in  the  school  or 


67.  Prize  corn  (Dent)   Collection  for  lesson   on  com    iudgiug 
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home  garden.,  and  .hould  be  followed  up  even  to  the 
«,leetion  of  the  be.t  head,  at  harve.t  time.  ^The  harveat 
of  coum,  come,  at  a  time  when  the  whooU  are  cW 
for  vacation  but.  if  .uificicnt  intere.t  ha.  been  arou«Kl 
among  the  pupiU.  there  will  be  no  difflculty  "|  gf  ">« 
them  to  make  election,  at  the  proper  time.  The  h«id« 
.elected  .hould  be  carefully  preserved  in  a  place  where 


they  cannot  be  reached  by  mice,  and  .hould  be  used  the 
f7  owing  year.  From  these  heads  further  .elections  m.ght 
t  Jad^'and  the  «.lected  grain  planted  agam.  If  th« 
p^oces.  of  .election  be  kept  up,  there  i.  no  "-^-^-^^ 
Lhool  could  not  do  something  toward  improving  the  total 
0*^01  the  country,  and  even  toward  producing  new 
varieties  of  grain. 
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ExEiicuB  5: 

Compariion  of  heuds  of  oala,  wheal,  larley,  and  rije. — 
From  Bmall  sheaves  o(  different  grains  collected  by  the 
pupils  during  the  month  of  July  have  them  make  com- 
parisons showing  the  structure  of  the  head  (in  wheat, 
barley,  rye)  and  panicle  (in  oat").  Compare  the  ear  of 
com  with  the  head  of  wheat.  Tlivy  resemble  each  other 
more  than  at  first  appears.  Have  samples  in  class  for 
purposes  of  comparison. 

E.XERCIBE  6: 

Compare  the  grains  of  oats  and  wheat.  Note  that  a 
portion  of  the  chaff  adheres  to  the  oat  grain.  Comimru 
oats  with  barley  and  with  rye.  Some  attempt  might  be 
made  to  judge  the  heads  of  these  grains. 

ExEBnsE  7: 

Select  a  certain  numlicr  of  kernels  of  the  different 
groups  of  corn  or  other  grain  to  Ih'  tested,  and  soak  them 
over  night — in  any  case  not  more  th.iu  one  day.  Then 
place  each  group  in  a  soup-pliito.  On  top  of  ;hi»  place  a 
wet  cloth,  and  on  top  of  this  a  siiucer,  then  a  small  plate, 
making  sure  that  all  the  grou|>s  of  kernels  are  placed  in 
similar  conditions.  .■  In  iwo  or  three  days  the  kernels  may 
be  uncovered  and  examined.  Those  showing  the  greatest 
development  are  evidently  the  most  vigorous  kerneU. 
(See  Figure  69.) 

■  a 


fift.  Rimplr  f(irm  of  gprminfttor,  G,  soup-plate;  n,  cloth  or 
lilotting-papor;  H,  Rcodg;  0,  gnuoer  invertoil ;  A,  snmll 
dinner  plate  inverted.  Note. — The  cloth  (B)  must  not 
projeet  outside  of  C,  because  of  the  drying  efTrct  of  the 
air  ar '  the  capijlar^  attmetion  of  the  cloth. 


iiii 
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KXEIICIHK  8: 

A  ttn  Kimilar  to  the  above  mig..t  be  made,  to  compare 
the  kernels  taken  from  the  middle  of  the  ear  with  those 
from  the  ends.  It  has  been  stated  that  kf^mels  from  the 
middle  of  the  ear  produrc  from  ten  to  twenty  per  cent. 
iK-ttcr  resiilts  than  those  from  either  end  of  the  ear.  (The 
•'  Tiij!  doll "  test  ri'fcrred  to  on  page  85  may  be  made  use 
of  here.) 

ExEiiciSE  9: 

Fill  a  tall  glass  jar  with  sand,  and  in  it,  near  the 
glass,  place  at  different  dejiths  kernels  of  corn  which  have 
iK'en  soaked  in  water  for  a  day.  Have  the  sand  moist  but 
not  wA.  Lep\e  the  jar  in  a  dark  place  for  several  days. 
It  should  be  noted  that  corn  is  a  plant  requiring  consider- 
able heat,  much  more  than  wliciit.  Draw  conclusions  in 
regard  to  the  propei  depth  of  planting.  (See  Elementary 
Principles  of  Agriculture,  Ferguson  &  Lewis,  pa^i   80.) 

KxEHClsE  10: 

Secure  from  the  Department  of  Agriculture  at  Ottawa 
samples  of  low  grades  of  seed,  and  have  the  pupils  count 
the  weed  seeds  in  a  given  weight  of  material  supplied. 
In  identifying  the  commoner  fi  ma  let  them  use  the  col- 
lection made  during  the  first  year.     See  list  on  piigc  1(>. 


Tv.nmwm' 
ExEiifiSK  1 : 

Secure  a  Babcock  testing  outfit  of  two  or  four  vials, 
which  consists  essentially  of  the  revolving  separator,  two 
or  four  milk  vials,  a  measuring  jiiiu'tto.  an  acid  measurer, 
and  a  bottle  of  s>di)luiric  arid.  fSee  Canadian  Dairying, 
Dean,  page  68,  for  details  of  this  operation.) 
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A»k  Dcverul  of  the  i)upili)  to  l.riiig  uvuruj,'!'  sumplu«  of 
milk.  If  the  tester  Iiud  four  vialo,  lour  naiiiplvii  jn»y  bo 
tested  at  once.  Hot  water  in  necessary  to  bring  the  milk 
/at  up  into  the  neck  of  the  vial.  The  perreutage  of  milk 
fat  ia  read  on  the  neck  of  the  vial,  and  this  indicates, 
though  not  exactly,  the  number  of  pounds  of  milk  fat  in 


ro.  Milking  pails.     The  use  of  the  onrs  illustrated  on  the  right 
reduces  danger  from  dust  and  germs 

a  hundred  pounds  of  milk.  As  butter  is  composed  of 
water  and  other  material  as  well  as  of  milk  fat,  the  amount 
of  butter  per  hundredweight  of  milk  will  l)e  considerably 
more  than  that  indicated  in  the  milk-fat  readin;;.  It  will 
be  about  one  fifth  more,  hut  thk  will  depend  on  how  much 


i 
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water  may  be  held  in  the  butter.  Therefore,  if  milk  were 
to  test  four  per  cent,  of  milk  fat,  it  would  mean  about 
g/5  X  4  =  4.8  pounds  of  butter  would  be  produced  from 
100  pounds  of  the  whole  milk.  It  should  be  noted  that 
the  milk  must  be  an  average  sample  of  all  the  milk  given 
at  a  milking.  That  which  is  last  milked  is  richer  in  milk 
fat  than  the  rest.     This  has  been  called  "  strippings  ". 

Tlie  Balxock  test  briefly  i.s  that  IT.G  cc  (18  grams)  of 
milk  are  mixed  with  about  17  or  18  cc  of  sulphuric  acid 
(the  mixture  becomes  very  hot),  and  placed  in  vials  whose 
necks  are  graded  to  read  the  actual  amount  of  fat  per 
hundred  of  the  milk  .tested.  Special  vials  must  be  secured 
for  testing  cream,  and  otWrs  again  for  whey  or  skim  milk. 
The  testing  of  milk  may  be  done  at  any  time  of  the 
year  which  may  be  found  convenient,  as,  in  the  country, 
milk  may  be  had  whenever  required. 

ExEBCiSE  2 : 

At  the  time  the  Babcock  test  is  being  carried  on, 
another  method  might  be  adopted.  Secure  half-a-dozen 
tall  test-tubes  and  put  samples  of  milk  in  the  tubes,  then 
let  them  stand  for  a  day.  The  cream  rises  to  the  top  and 
may  be  compared  roughly  with  the  Babcock  test.  Three 
common  methods  are  employed  to  separate  cream  from 
milk— the  separator,  the  tall  cans,  and  the  flat  pans.  The 
first  of  these,  if  properly  adjusted,  gives  the  best,  and  the 
last  the  poorest,  results. 

Exercise  3 : 

While  dealing  with  the  question  of  milk,  instruction 
should  be  given  on  the  care  of  milk,  pasteurization,  etc. 

ExEitcisE-i: 

Partly  flU  two  test-tubes  with  milk  of  the  same  kind. 
Heat  one  of  them  over  a  spirit-lamp  until  it  is  nearly 
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l)oiliiifr.  '>!'  t(>  iilKiiit  1)5"  "  or,  IK)"  K..  »ui\  IumI  ii^'aiii  in 
fifteen  minutes  or  b  ■i  nn  iinnr  t^-  ilic  siinie  leni|>eralure; 
tlien  pliip  botll  test-t  lie-;  witli  i<il''  .1  phiz's  iind  leave  tlieni 
under  the  winie  eoihiillnns  I'nr  a  day  iir  twd.  Test  from 
time  to  time  after  this  hy  in>t;  or  with  litmus  paper,  to 
asecrtain  whieli  l)eeonies  sour  first. 

ExEiiclsKs  .")  and  G: 

To  determine  idujildj  the  eomposition  of  milk,  seeure 
a  pint  of  milk  and  let  it  stand  over  iiijjlit.  In  tlie  morn- 
ing skim  the  cream  off  the  toj)  and  place  this  cream  in  a 
fruit  jar,  then  shake  thorouijhly  (churning).  The  fat 
collects  and  forms  hutter,  and  most  of  this  is  separated 
out  by  churning.  To  a  portion  of  the  skim  milk  add  a 
little  vinegar  and  let  it  stand  until  the  milk  becomes  thick. 
This  thick  material  is  roughly  the  casein,  which  is  the 
chief  constituent  of  cheese.  Tlie  watery  portion  separated 
out  from  the  thick  mass  is  the  whey.  Heat  the  whey  to 
about  165°  P.,  and  note  the  glairy  portion  on  the  top. 
This  is  the  albumen  and  may  be  skimmed  off.  After 
separating  the  albumen,  place  a  portion  of  the  remainder 
on  a  fiat  dish  to  evaporate  hy  gentle  heat.  When  evapor- 
ated down  to  dryness,  a  solid  mass  remains  which  is  com- 
posed of  milk  sugar  and  ash.  The  milk  sugar  may  be 
removed  by  heating  on  a  piece  of  mica  or  in  a  tablespoon 
over  a  flame.  The  sugar  burns  away  and  the  ash  remains. 
Milk,  therefore,  contains  fat,  casein,  albumen,  water, 
sugar,  and  ash. 

Exercise  7 : 

Secure,  with  the  aid  of  the  pupils,  different  samples  of 
butter,  some  of  which  may  be  good  and  some  not. 
Compare  as  to  odour,  colour,  and  taste.  If  any  of  it  is 
"  rancid  ",  test  for  acid.     Give  explanations  of  the  reasons 
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for  keeping  butter  under  suitable  ciindltioiis  and  in  jjroper 
surroundings.  Show  the  |)upils  samples  ol'  butter  colour. 
Describe  the  process  of  iliuriiing.  mixing,  and  salting 
butter.  Emphasize  the  importance  of  cleanliness,  proper 
temperature,  and  mixing.  (See  Canadian  Dairying,  Dean, 
page  107.) 

ExEiicisE  8 : 

Write  to  a  dealer  in  fertilizers  for  samples  of  the 
various  kinds,  mixed  and  unmixed.  These  may  be  kept 
in  glass  Ijottles  for  future  use  as  museum  specimens. 
Shake  up  in  water  a  portion  of  each,  and  let  them  stand 
over  night.  Then  test  with  litmus  paper  to  see  whether 
they  are  acid  or  not.     Examine  the  colour  and  the  odour. 

Exercise  9 : 

Have  the  pupils  calculate  the  amount  of  fertilizer  per 
square  yard,  having  given  the  amount  per  acre.  How 
much  should  be  applied  to  one  square  rod  if  the  amount 
per  acre  is  340  lb.  ? 


Exercise  10: 

Having  calculated  the  amount  of  fertilizer  required 
per  square  rod,  have  the  pupils  weigh  out  a  suitable 
amount  for  the  school  or  home  garden,  and  apply  as  a 
test  to  show  whether  the  fertilizer  can  be  used  profitably. 
It  must  be  noted  that'comraereial  fertilizers  are  not  always 
profitable  to  use,  because  the  increase  in  crop,  if  any,  may 
not  pay  for  the  extra  expense  and  trouble.  In  fact  it 
quite  frequently  happens  that  there  is  no  increase  at  all, 
and  there  is  a  disappointment.  Nevertheless  it  should  be 
pointed  out  that  experiments  are  necessary.  Bead  the 
Section  on  Fertilizers,  page  195. 


il'RIXO  WORK:   SKCOXU  YKAU 


Sl'liIN(i  WOUlv  OF  SEIONU  YEAK 


Mahcu 

Exercise  1 :  . 

In  order  to  graft  successfully,  the  cuttings  called  scions 
should  be  selected  in  the  month  of  March  while  the  buds 
are  in  the  dormant  state,  and  should  be  kept  dormant  in  a 
cool,  damp  place  until  used.  The  scions  should  !e  taken 
from  a  one-year-old  twig.  A  sucker,  or  water  sprout,  if 
you  are  sure  of  the  variety,  makes  a  good  scion.  Each 
scion  should  be  cut  so  as  to  have  but  two  or  three  buds. 
Let  the  pupils  do  the  selecting  and  cutting.  (See 
Figures  71  and  tla.) 

Exercise  2 : 

If  there  is  a  tree  in  or  near  the  school  yard,  the  class 
should  be  taken  to  it ;  if  not,  ask  a  few  of  the  larger  boys 
to  bring  to  the  class  a  large  limb  taken  from  some  neigh- 
bour's tree,  if  permission  can  be  obtained.  This  should  be 
brought  into  the  school-room.  With  shears,  knife,  and 
saw,  show: 

(a)  How  to  make  a  clean  cut  with  as  little  haggling 
as  possible,  and  also  the  importance  of  such  a  cut, 

(ft)  The  importance  of  cutting  a  branch  close  to  the 
limb,  so  that  the  wound  may  heal  over, 

(c)  The  importance  of  removing  weak  or  dying 
branches  and  those  which  tend  to  overcrowd. 

If  the  limb  brought  to  school  has  been  pruned  the  year 
l)eforc,  illustrations  of  healing-over  may  be  seen. 

Exercise  3 : 

Ask  the  pupils  to  bring .  a  bottleful  of  lime-sulphur 
solution  to  school ;  fill  the  hydrometer  jar,  and  place,  the 


124 


ELEMENTARY  AOEICULTCHE 


li>ilroiiiet,cr  iu  the  liquid,  noting  tlie  reading.  Dilute  witli 
an  equal  volume  of  water  and  try  again,  ilavo  the  pupils 
do  the  work  and  make  tlie  readings.  It  the  school  is  in 
a  fruit-growing  district,  there  will  be  no  difficulty  in  get- 
tins  lime-sulphur. 

The  lime-sulphur  liquid  used  for  the  dormant  spray 
(before  the  buds  open)  is  usually  about  1  of  the  •'  stock 
solution  "  to  9  of  water.  This  stock  gives  a  specific  gravity 
of  about  1.315,  which  is  about  35°  Baum4. 

Certain  hydrometers  reading  from  25°  to  35°  Baume 
are  in  use,  and  if  the  Baum^  reading  is  given  it  simply 
means  the  relative  fpecific  gravity.  The  following  table 
shows  the  Baum^  reading,  the  specific  gravity,  and  tho 
proportions  of  stock  solution  to  a  one-io-nine  dormant 
spray : 


Baumfi 

Specific  gravity 

Proportion^'    of   stocl-; 
and  v.-ater 

TjU 

1.317 

1:9 

34 

1.30S 

1:8% 

33 

1.293 

1:8 

32 

1.282 

1:7% 

31 

1.271 

1:7% 

30 

1.260 

1:7 

29 

1.250 

1:6% 

28 

1.240 

1:6% 

27 

1.230 

1:6 

20 

1.219 

1:5% 

23 

1.208 

1:5% 

Here  is  an  example  to  show  jiow  this  works:  Suppose 
our  stock  in  the  barrel  tests  29"  Baum^,  and  we  wniit  a 
one-to-nine  dormant  spray,  we  take  one  of  the  stock  to 
6%  of  water.  If  it  reads  27°  Baum£,  we  take  one  to  six, 
and  so  on.     But  suppose  we  should  want  a  summer  spray 
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of  1  to  tr).  wfl  should  then  increase  the  amount  of  watiT 
hy  multiplying  hy  5.  For  example,  supposd  our  stock 
tests  .13°  Baumc,  we  should  then  adil  r>  times  S,  or  U)  <>t 
water  to  one  of  sto<'k.  Ask  the  pupils  to  liriiij,'  from  home 
samples  of  the  stock,  and  test  them  out,  showing  in  what 
proportions  stjck  and  water  must  be  mixed  to  get  1  to  9, 
1  to  3C,  or  1  to  45. 

Discuss  with  the  pupils  the  life  histories  of  the 
codling-moth  and  the  tent  caterpillar.  In  this  connection 
show  the  use  of  a  spraying  machine.  A-  knapsack  sprayer 
(air  pressure)  should  be  part  of  the  equipment  of  the 
school.  Give  a  lesson  on  spraying.  (See  Section  on 
Spraying,  and  Spray  Calendar,  page  164  et  seq.,  and  also 
Ontario  Agricultural  College  Bulletin,  198.) 

ExEBoiSE  4: 

Make  arrangements  to  secure  seeds  for  planting  in  the 
garden  as  soon  as  weather  permits.  Order  from  the  seeds- 
man early,  so  that  each  student  may  have  time  to  test  some 
of  the  seeds  for  relative  vitality  by  germination. 

Carefully  pick  out  one  hundred  of  the  seeds  to  be 
tested  and,  after  soaking  them  over  night,  place  them 
under  a  cloth  or  blotting-paper  in  the  germinator,  as  in- 
dicated on  page  117.  Alfalfa,  clover,  carrots,  celery,  etc., 
are  well  adapted  for  a  lesson  on  germination.  If  the 
nights  happen  to  be  cold  and  there  is  no  fire  in  the  room, 
this  germination  test  should  be  deferred  or  done  at  home. 
Each  pupil  should  study,  in  this  way,  the  seed  he  expects 
to  plant.  A  good  lesson  should  here  be  given  on  per- 
centage. 

ExEBcisE  5: 

In  a  hotbed  even  as  small  as  the  one  described  on 
page  83,  a  large  number  of  plants  may  be  started,  and 
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later  on  traiisijlanted  to  the  garden.  Sudi  plants  as 
tomatoes,  cabbage,  eclcry,  and  cauliflower,  require  trans- 
planting to  produce  tlie  liest  results.  A  few  early  radishes 
and  lettuce  may  also  be  grown  fur  table  use  without 
transplanting. 

The  notbed  should  be  placed  so  that  it  will  receive 
plenty  of  sunlight  and,  if  it  is  sheltered  from  the  wind,  so 
much  the  better.  Sometimes  a  little  manure  is  banked  up 
on  the  outside  of  the  frame,  to  guard  against  loss  of  heat. 
The  manure  is  good  for  only  one  j-ear  for  a  hotbed,  but  as 
soon  as  the  hothed  season  is  past  it  may  be  used  for  garden 
manure.     (See  Figure  ^1.) 

The  following  table  gives  a  rough  estimate  r^f  the  re- 
quirements for  planting  and  thinning  the  common  vege- 
tables : 


Kind  of  Vegetalilo 


Asparngufl   jllants 
Beans    (busli)     ... 

Beets    

Cabbage    (early)    . 
Cabbage    (late)    . . 

Carrot     

Cauliflower    

Celery 

Corn    (sweet)    . . . . 


Cucumbers 
Lettuce     . . 


Seeds  or 

plunta  ro- 

q'lired  for 

100  ft.  row 


Distance     apart     i>t' 

plants  thinned  or 

set  in  rows 


80.80  plants. 

1  pint 

2  ounces.  .■. 
*4  ounce .  .  .  . 

V4       "        .... 
1       *'        .... 

Vi   "    .... 
%  "    .... 

Vj  pint 


\4  ounce. 


Melon    (musk)    Vj     "      .... 

Melon    (water)    1     **      

Onions    (seeds)     j  1     '  *      

Onions   (sets) '  1  quart  sots. 

Egj'ptian  perennial   ....     1     "       " 
Onions    (transplanted)..!  ^    **       "   • 


IS  inches 

4  to  6  inches 

2  to  3  inches 
18  inches 

2  feet 

1  to  2  inches 
1^4  to  2  feet 
•S  to  6  inches 

3  feet     in     hills;      15 

inches  in  row 
n  fppt 

2  to  6  inches,  leaf; 

head,  8  to  10  inches 

4  to  6  feet,  hills 
fi  feet,  hills 

2  inches 

3  inches 
1  inch 

3  inches 
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Kinil  of   Wucliilili' 


Scivls  ..I- 

i>luiilH  n-- 

quiii'il  for 

]IN>  ft.  row 


I'urslcy   Vi 

ParHnip    i  V2 

Peat    [Vj 

Potato   (Irish)    '   5 

Pumpkin    ■   1 

Bullish    1 

Bhulmrb   (phiiits)    :  .".,■! 


j>int. , . 
pouiidn 
uuiico. 


Salsify 
Spinach 


plants, 
ounce. 


Squash   (winter)    1 

Squash    (summer)    1 

Swiss  chard  t^ 

Tomatoes     ^4 

Turnip    (Swede)    'A 


l>i;*t»m-e    apait     n 

I'htnts  thinned  or 

wl  in   rows 


::   Ini'lies 
I't  to  4  irn'lii-s 
-  inches 
II!  to  15  inclies 
(i  feet,  hills 

1  inch 
.1  feet 

2  inches 

4  to  6  inches 
6  feet,  hills 

X  to  4  feet,  hills 
8  to  10  inches 

5  feet 

(i  to  12  inches 


With  regard  to  the  (li.'i)th  at  wliich  seed  cliould  In' 
planted,  no  very  definite  statements  can  be  made.  How- 
ever, it  may  be  said  generally  that  the  larger  the  seed 
the  deeper  the  planting.  Moreover,  it  the  soil  is  dry  the 
seed  should  lie  planted  deeper.  In  early  spring  the  chief 
factor  promoting  germination  is  heat,  moisture  heing  so 
general.  It  is,  therefore,  important  that  seed  should  be 
planted  very  .shallow  in  early  spring. 

For  large  kernels,  such  as  corn  or  beans,  a  fair  depth 
would  be  114  to  2  inches,  and  for  small  seed,  such  as 
lettuce,  Yz  inch  to  1  inch. 

April 
Exercise  1 : 

The  plan  for  the  school  garden  should  have  careful 
consideration  as  a  class  study.  The  conditions  bearing 
upon  the  garden  should  be  taken  up  under  the  following 
heads:  (o)  Location  with  respect  to  buildings,  fences,  and 
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road;  (6)  amount  of  land  required  to  give  the  lient  renults, 
the  number  o£  pupils  Ijcing  taken  into  account;  (c)  the 
shape  of  the  plot  best  .adapted  to  the  grounds;  ((/)  the 
relative  iiro|)ortions  of  area  to  be  devoted  to  individual 
and  community  plots  (see  Figures  H-11). 

Exercise  2 : 

In  laying  out  plans  of  the  garden,  attention  should  lie 
drawn  to  the  amount  of  unoccupied  land  lying  under 
paths,  and  the  pui)ils  should  make  calculations  showing 
the  actual  unoccupied  area.  Economy  of  ground  is  an 
important  lesson  to  teaeh,i  and  this  opportunity  should  be 
made  use  of.     (Sec  Figure  8.) 

Exercise  3 : 

Intensive  Oardening. — The  term  implies  a  minimum 
of  space  with  a  maximum  of  crop,  an  important  considera- 
tion for  those  with  small  gardens.  This  is  accomplished, 
generally,  by  growing  two  crops,  one  after  the  other,  or 
both,  in  part,  at  the  same  time.  A  lii.  of  those  crops 
which  are  harvested  early  should  be  made  by  the  pupils, 
and  from  this  list  a  selection  should  be  made.  The  crops 
harvested  late  in  the  season  should  be  put  in  a  separate 
list,  and  a  study  of  these  should  be  made,  with  a  view  to 
adapting  a  selection  from  the  latter  to  go  with  some  from 
the  former.  For  example — a  crop  of  radishes  may  be 
harvested  before  the  potatoes  (late  potatoes)  are  planted. 
Early  beets  may  he  sown  between  rows  of  corn,  the  beets 
being  harvested  before  the  corn  is  required.  Early  spinach 
can  be  followed  by  late  cabbage,  and  so  on. 

Exercise  4 : 

Another  method  of  intensive  gardening  may  be  carried 
out  by  the  use  of  a  three-foot  poultry  wire  along  the  edge 
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of  the  plot.  Cucumbers,  melons,  and  even  tomatoes  may 
be  trained  up  along  the  wire,  thus  leaving  room  for  other 
plants  close  by.  These  problems  are  all  of  high  educa- 
tional value,  aside  from  the  practical  application.  Inten- 
sive gardening  of  some  form  or  other  should  be  practised 
every  year  by  at  least  some  of  the  pupils. 

Almost  any  kind  of  plants  may  hv  started  in  cold 
frames — eal)bn^'e,  cauliflower,  tomatoes,  ciicunibors,  melons, 
etc. 

May 

Exunc'isE  1: 

Ask  some  of  the  pui>ils  lo  bring  samples  of  the  stock 
solution  of  lime-sulphur  mixture  and,  l)y  the  use  of  the 
hydrometer,  test  the  given  samples  to  show  the  use  of  the 
table  in  the  Section  on  Spraying.  Refer  to  the  Exercises 
for  March,  page  123. 


!'i 


Exercise  2: 

Prepare  a  stroii;,'  and  a  dilute  solution  of  common  salt 
and  compare  the  results  (u)  with  well-water,  and  (6)  with 
stock  solution  of  lime-sulphur.  At  this  time  a  lactometer 
test  might  be  used  in  connection  with  the  other  hydro- 
meter tests.  The  lactometer  is  nothing  more  than  a 
closely  graded  milk  hydrometer  for  liquids  heavier  than 
water. 


ExEBciSE  3 : 

Secure  samples  of  whole  milk,  cream,  and  buttermilk. 
Have  the  jmpils  see  that  the  lactometer  floats  at  dif- 
ferent heights  ill  the  different  liipiids.  Theii  mix  with 
the  whole  milk  about  one  third  the  amount  of  water  and 
compare  the  results. 
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KxEllclBli  4 : 

amfting.—1\a\c  the  \>\nnU  l.riiij,'  bruiulie-  ot  applu- 
trccs  (branches  ot  any  kind  of  trees  raiglit  do)  to  the 
class,  so  that  methods  of  grafting  may  be  demonstrated. 
For  the  ordinary  cleft  grafting  see  the  illustration.  (Them 
should  1)0  a  «ct  oi  grafting  tools  in  the  school.)  Have  the 
jiupils  practise  cutting  the  scion  and  splitting  the  stock. 


71.  Cleft  grafting.  M,  Bciou;  B,  stock;  H,  cam- 
bium layer;  E,  scion  cut  in  the  form  of  a 
wedge;  B,  wax  covering  the  wound  com- 
pletely; F,  bud  peeping  out  from  the  wax; 
this  bud  is  most  likely  to  develop. 


giving  attention  to  the  various  details.  Note  that  scions 
are  to  be  placed  at  u  small  angle,  and  not  parallel  to  the 
axis  of  the  8to<>k,  when  inserted  in  it.  This  is  to  ensure 
contact  of  cambium  of  the  scion  with  cambium  of  the  stock. 
(See  Figures  71  and  710.) 


MAV:  KXKBCISKH 
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KxKllc  isK  5: 

(ForniB  III  nnd  IV  might  Iw  combinoJ  for  Excrcisos  3,  (1,  anJ  7.) 
Budding  is  a  siinplc  nifllKMl  nf  jiral'tin;.'  und  cnii  !)« 
(lime  readily  with  ordimiry  lure.  (See  illuMtrations  and 
Knsei-.iiiiU  of  Aijriiulturf.  Waters,  panes  II  and  tl.) 
Have  tlie  piipils  practise  this  work  several  times  in  class 
and  indiu-c  them  to  try  tlie  iiperatiim  at  linme.  Itudding 
mav  lie  done  late  in  the  summer. 


71  (n).  IlMiMiiij;  (j;iaftiii);1.    A,  aien  on  llie  liark 
niarkcil     for     cutting;     H,     Imil     nmnvivl ; 

C,  cleft   in  the  stock  marked  for  cutting; 

D,  bud  inserted  in  stock. 


Cleft  sraftiii}.'  i>  usually  done  in  May  even  after  the 
leaves  arc  out,  hut  the  scions  must  have  been  taken  early 
in  the  sprini;  and  kept  in  a  cool  ))lace.  to  jirevciit  the  buds 
from  developing.  The  buds  (jf  the  .scion  must  be  dormant 
at  the  time  of  grafting.     For  cleft  grafting  the  teacher 
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might  furniHh  grafting  wax  tu  tin  |iu|iilH.  Tlio  fullu^'  - 
iDg  ahould  be  diaciuaed  in  clait:  cambium  layer,  healiug 
of  wounds,  I088  of  water  by  evaporation,  importance  of 
wax,  etc.     (Examine  Figures  71  and  71a  minutely.) 

BECIPE8  roB  OitAmNo  Wax 

1.  Tallow,  one  half  pound 
IWiwax,  one  pound 
Boiin,  two  pousdi. 

Molt  tngctlirr  In  a  tin  pail  and  turn  nut  into  n  pall  iif  I'oM 
water.  If  the  hands  are  greased  the  wax  nmv  t»e  liaiullcd  with- 
out aticking. 

2.  Another  wax  mar  lie  made  ai  follows : 

Bosin,  one  pound 
Beeawiut,  one  half  pound 
Linseed  oil,  one  half  pint. 
Helt  together,  and  while  melted  stir  thoroughly.     This  is  not 
■o  aticky  aa  Number  1  and  should  he  quite  soft. 

ExEiicisi!  6 : 

If  the  school  is  jirovided  with  an  incubator,  the  pupils 
should  be  induced  to  bring  eggs,  so  that  each  pupil  may 
have  an  interest  in  the  success  of  the  hatch. 

The  directions  usually  found  accompanying  the  in- 
cubator should  1)C  followed  carefully.  .Vttontion  slioiiM 
be  directed  to  the  importance  of  (<i)  turning,  (h)  cooling, 
and  (c)  moisture.  After  a  week  or  so  the  eggs  should  be 
candled  for  fertility,  and  some  of -the  infertile  ones  should 
be  removed.  The  other  infertile  eggs  should  be  marked 
and  replaced  in  the  incubator  for  further  demonstration. 
Always  remember  that  the  operation  is  an  educational  one, 
the  aim  being  to  get  as  much  information  as  possible. 

ExEBCiSE  7: 

The  eggs  should  be  candied  again,  jierhaps  two  or 
three  times,  to  sec  the  changes.  It  will  be  found  tin 
interesting  operation  to  break  an  egg,  from  time  to  lime, 
into  a  saucer  or  plate,  to  see  the  development  of  the  j'ounjj 
chick. 


.It'NKr  i;.\Kl«18KH 
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KxcHciBE  8: 

Exurtisi'  ;.  pufjc  10 1,  nii^'lit  will  Im.  rc|M'iiti'il  luTf. 
espttiallv  if  jiotatova  aru  to  Ik-  iiluiitid  in  tlic  wIkh.I 
garden. 

For  iH'autifyinj;  the  wliool  >;rouiiils  ■.(■.■  tlic  St'ctioii 
iMariii).'  iiiH)ii  this  Muliji'it,  page  15i,  and  mil  attention  to 
Arbor  Day  improvements. 


Jink 
KxKiiciNK  1 : 

The  |>ii|iil.<  .-IiouM  liiivi'  time  proviilid  on  tlic  rr^'nlai- 

pri.jiraninio  for  wIiim^I  pirden   wmk.  as  well  as   for  the 

discussion  of  the  principles  involved  in  tlic  cultivation  of 

the  soil,  upriKitin^  of  weeds,  etc..  and  they  should  be  fliven 

a  fairly  frw  hand  to  work  out  their  own  prohlenis. 

E.\ercise2: 

Arran;;enients  should  Ih.'  made  in  June  to  care  for  the 
gardens  during  the  summer  va<>ation.  The  best  nietliod 
is  to  luive  the  sunnner  work  doni'  by  the  pupils,  either 
individually  or  in  groui)s,  having  the  time  divided  so  that 
all  those  interested  in  the  garden  may  have  an  opimrtunity 
to  attend  to  the  plants  for  somo  part  of  the  time.  If  it  is 
difficult  to  make  this  arrangement,  the  teacher  should  sec 
that  plants  which  require  the  minimum  of  attention  dur- 
ing the  summer  arc  grown.  In  any  case,  however,  the 
garden  should  never  l)c  left  uncared  for,  even  if  labour  has 
to  lie  hired. 

Exercise  3 : 

(Tliis  Fxoroisc  may  lie  taken  in  snnio  localitipfi  in  May.) 
At  this  season  of  tlio  year  many   ins<K-ls  are  either 
hatching  from  the  eggs  or  are  changing  from  the  pu|)a  to 
the  adult.     ITnve   the   pui)ils  limk  for  eggs  of  the  tent 
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<'fttcrpillar.  It  may  l>c  rather  late  now  for  this,  hut  if 
the  pupils  understand  the  life  history  of  this  insect  there 
will  be  no  difficulty  in  finding  the  eggs.  They  were  laid 
in  clusters  the  year  before,  encircling  the  twig,  and  they 
hatch  out  when  the  leaves  are  developing  in  the  early 
summer.  Attention  should  be  called  here  to  the  method 
of  destroying  the  pest.  (Refer  to  InseH  Pests  of  l-nrm. 
Garden,  or  Orchard,  Sanderson,  page  608.) 

ExEiiciSE  4: 

Early  in  June  potato  beetles  may  ))c  found  in  the  soil. 
en\erging  from  the  chrysalis  into  the  well-known  hard- 
winged  "adult  form.  Sitiue  of  these  should  be  put  in  a 
box  to  show  the  development  of  the  adult.  The  whole  lile 
history  of  three  or  four  insects  should  be  gone  over  care- 
fully for  review,  so  that  the  pupils  will  understand  that 
one  individual  passes  through  all  the  stages.  The  most 
destructive  insects,  if  not  the  best  known,  are  the  codling- 
moth,  the  tent  caterpillar,  and  the  potato  beetle. 

Exercise  5: 

Attention  should  be  called  also  to  the  bot-fly,  shecp; 
tieks,  and  poultry  vermin.  The  destructive  insects  of  the 
house  are  carpet  moth,  buffalo  moth,  and  those  which, 
under  careless  conditions,  affect  the  jwrsons  of  human 
beings.  Point  out  remedies.  (Refer  to  Insect  Pests  of 
Farm,  Garden,  or  Orchard,  Sanderson,  pages  143,  333, 
240,  etc.). 

Exercise  6 : 

(Forms  III  and  IV  may  be  combined  for  this  Exercise.) 

House-flies.— The  life  history  of  this  insect  should  be 

explained,  and  attention  should  bo  called  to  the  fact  that 

house-flies  are  among  the  chief  carriers  of  disea.se  from 

one  human  being   to  another,  because   they   seek  filthy 
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places  for  breeding  grounds  and  then  fly  about  in  the 
kitchen,  depositing  germs  of  disease  upon  every  thing  they 
touch.  Intestinal  diseases,  of  which  tyi>hoid  is  an  example, 
may  be  carried  by  house-flies.  Many  diseases  of  the 
respiratory  system,  such  as  tuberculosis,  are  also  spread 
by  them.  Around  the  farm,  liouse-flies  are  always  a  great 
pest  because  of  the  stock  kept  close  by.  It  is  impossible 
to  destroy  the  breeding  grounds  (manure  i)iles).  but  it  is 
possible  to  screen  the  dwelling-house  so  as  to  e.\cludo  the 
flies  almost  altogether. 

The  screening  of  windows  and  doors  at  school  slioiild 
receive  attention,  partly  for  the  jirotection  of  the  i)iii)lls 
and  partly  as  an  object  lesson  to  the  farmers. 

Point  out  the  importance  of  screening  stable  doors  and 
windows  in  urban  centres,  and  read  the  Bulletin  of  the 
Board  of  Health  in  reference  to  this.  (See  Exercises  in 
Form  III,  September,  page  19,  and  also  Figures  3  and  3.) 

At  this  time  the  note-books  covering  the  two  years 
should  be  submitted  for  examination,  and  those  pui)ils 
having  the  best  notes  might  be  asked  to  enter  the  books  for 
competition  at  the  Sdiool  Fair, 


SCHOOL  OAUDENS  FOB  PUBLIC  AND 
SEPARATE  SCHOOLS 

ILLtSTIiATIVi:  I'I,.\XS 

The  diiTercnt  types  of  scliool  gardens  illustrated  should 
be  carefully  studied,  with  a  view  to  adapting  one  of  tlieni 
to  the  grounds  of  tlie  schmil.  Each  Illustration  is  in- 
tended to  show  some  s|ic<'i»l  type  anil  is  jilanncil  so  as  to 
permit  of  a  certain  anmuiit  ol'  uioilillciitioii.  (Figures 
8-11  and  fi.  7.1) 
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AHOUNT  OF  LAND  NEEDED 

As  a  general  rule  the  garden  should  be  conveniently 
situated  with  reference  to  the  school.  It  should  be  a  part 
of  the  school  grounds  if  there  is  sufficient  room,  but  in  no 
case  must  it  encroach  upon  the  playground  so  as  to  hinder 
the  ordinary-  games  of  tlie  pupils.  Tl.e  minimum  area  is 
six  square  rods,  but  it  is  cxjiected  that,  for  exi)orimeutal, 
or  demonstration  work,  a  larger  area  will  be  provided.  It 
should  be  remembered,  however,  that  a  small  plot  well  kept 
is  more  cflective  than  a  largo  one  poorly  kept. 

SCHOOL  GHOUNDS  TO  UK  CARED  FOB 

In  connection  with  the  school  garden  work  it  may  l)o 
laid  down  as  a  general  requirement  that  the  school 
grounds  not  included  in  the  plots  shall  be  looked  after. 
This  means  that  attention  must  be  given  to  tree-planting 
and  shrubl)crv,  as  well  as  to  the  grass  and  flower-beds. 
Though  not  specifically  stated  in  the  Regulations,  no 
Inspector  should  approve,  for  grants,  a  school  garden 
where  the  school  grounds  have  been  allowed  to  become 
weed-grown. 

SECtmiNO  ADDITIONAL  LAND 

Where  it  is  not  possible,  owing  to  small  or  unsuitable 
grounds,  to  provide  sufficient  space  for  the  use  of  the 
pupils,  it  would  be  well  to  rent  or  purchase  additional  land 
in  a  suitable  place.  For  preparing  and  fencing  this  land 
a  portion  of  the  school  grants  may  be  available.  When 
land  is  being  renU'd  or  purchased,  it  would  be  advisable  to 
secure  sufficient,  not  only  for  the  presi-nt  needs,  but  also 
for  the  future. 
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The  Jiliiiis  fur  ii  };ar(l(ii  siiitiiMc  fdi-  a  (oHiitry  school 
will  vary  coiisich'nilily  with  varyinj;  ciinilitioiis;  conse- 
quently, no  one  l)Ian  can  he  rwonnneniled  for  all.  This 
is  a  matter  that  must  he  considered  hy  the  teacher  in 
charge  of  the   -cliool   at  the  time  the  irarden   is  decided 


72.  School  garden  where  the  whole  plot  (fenced 
in)  is  used.  H,  grass;  B,  wihl  floweru; 
A,  peronninl  Imrdcr;  E,  gate;  C,  community, 
or  class,  plot;  O,  Individual  plots.  Space 
economized. 

upon.  As  a  general  rule  the  secretary  of  the  Board  and 
the  Inspector  should  be  consulted,  as  these  men  should  he 
able  to  give  useful  assistance,  because  they  can  view  the 
school-garden  proposition  from  a  different  angle,  and  are. 
as  a  rule,  longer  in  office  than  the  teacher. 


!ii 
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In  j)lamiiiig  a  ^'ardcii  tluiv  arc  a  IVw  ^'I'lii'i-al  siij;- 
gustions  that  should  he  ooiisiilori'd.  Tlio  shade  of  trirs  ami 
huildings  should  he  avoided,  and  the  liiiid  should  Ik;  well 
drained.  Under-drainage  (tile  drainage)  is  a  very  im- 
l)()rtaiit  fuetor,  iK'cause,  to  get  the  best  results,  the  ground 
should  he  eapahle  of  being  worked  early  in  the  spring. 
Sihools  close  early  in  the  summer,  and  the  utmost  use 
must  be  made  of  the  spring  term.  Moreover,  a  well- 
drained  garden  may  Ije  made  an  object  lesson  t"  the  noigh- 
l)ourhood  in  the  matter  of  drainage.  AMien  laying  out  a 
school  garden  the  District  Representative  of  the  Dcjjart- 
jiic'it  of  Agriculture  should 'be  consulted,  or  if  the  school 
i:-  situated  near  a  High  School  which  has  a  teacher  of 
Agriculture,  he  uuiy  with  profit  be  consulted.  (See 
Figures  8-11  and  72-73.) 


INDIVIDUAL   PLOT.S 

With  respect  to  the  assignment  of  plots  it  might  be 
said  that,  as  a  rule,  each  pupil  should  have  a  plot  of  hia 
o'/n,  but  if,  on  account  of  the  size  of  the  class,  condii..-ns 
do  not  permit  of  this,  it  would,  be  well  to  modify  the 
arrangement  by  assigning  a  f  fot  to  two  pupils  or  perhaps 
more.  It  is  useful,  in  addition,  to  have  one  or  more  plots 
in  which  all  are  interested. 

Paths  should  be  so  arranged  that  most  of  the  work  can 
be  done  without  trampling  on  the  plots,  and  these  paths 
should  be  wide  enough  to  be  in  keeping  with  the  general 
size  of  the  garden  and  the  plots.  If  paths  can  be  kept 
lightly  oultivated  on  top.  so  much  the  better.  This  will 
prevent  some  loss  of  moisture  and  will  facilitate  the 
destruction  of  weeds. 


SCHOOL  (lARDKXS  1.19 

iiAisixc  ri.oTs  AHovi:  Tin:  lkvkl 
Tlio  quest  inn  iis  to  wlifllii  r  1m'c:s  sliuiiM  bo  laisod  above 
llu<  {,'fiioral  li'vi'l  (it  tbc  paths,  is  one  wliiili  is  not  easily 
answered  in  one  statement.  As  a  general  rule,  however, 
it  may  1m;  said  that  level  beds  are  i)referred.  lUit  in  ea^es 
where  surface  drainage  is  an  imiwrtaiit  factor,  it  might 
be  advisable  to  raise  the  beds  aliove  the  level  of  the  paths. 


73.  School  garden  with  contral  omamontation  suitable 
for  a  city  school  of  ciRht  classes.  C,  perennials; 
E,  perennials;  A,  individual  plots  for  smaller 
classes;  B,  larger  individual  plots;  P,  paths  at 
least  two  feet  wide;  M,  border,  which  may  be  left 
in  sod  or  cultivated. 
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In  planting  a  garden  the  local  conditions  should  be- 
taken into  consideration,  and  the  garden  should  represent, 
to  some  extent,  the  locality.  Two  classes  ot  products,  how- 
ever, should  always  have  a  place — vegetables  and  flowers — 
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n  combination  of  the  useful  and  tlie  oriianientiil.  As  u 
general  iiile,  plants  wliiih  are  easily  grown  should  he 
assigned  to  the  younger  |(U|)ils;  to  the  older  and  niori' 
advanced  some  jirohlenis  in  e.\|H'rinientation  should  Ik; 
given,  and  these  jirohlenis  sliould  l)e  varied  from  year  to 
year.  The  advice  of  farmers  in  the  neigldtourhood  may 
he  sought,  to  assist  in  this  work  of  oNpcrimentation,  be- 
cause it  will  bt^  found  necessary  to  secure  help  during  the 
summer  vacation,  and  farmers  will  he  willing  enough  to 
help  if  problems  are  undertaken  in  which  they  are 
directly  interested.  Such  jjrolilems  as  "  the  comparison 
of  inoculated  or  non-inoculated  seed  of  alfalfa  " ,  "  the 
importance  of  using  selected' seed  grain",  "the  introduc- 
tion of  a  new  variety  of  grain  or  potato " ,  will  probably 
interest  the  farmer  and  secure  his  co-operation. 

WATEHINO   GARDKN'    PLANTS 

With  respect  to  the  watering  of  plants  a  few  hints  may 
l)e  given.  Ordinarily,  no  artificial  watering  is  needed, 
except  for  plants  at  the  time  of  transplanting.  When 
])lant9  have  made  a  good  start,  the  moisture  conditions  can 
Ijc  secured  by  cultivation.  Jn  fact,  if  plants  are  watered 
in  dry  weather  in  the  ordinary  way,  actual  injury  may 
result,  because  they  arc  likely  to  send  out  young  rootlets 
near  the  surface  where  the  water  has  l)een  supplied  and 
then,  during  the  following  day,  when  the  sun  is  hot,  these 
rootlets  will  very  likely  be  destroyed.  Given  a  fair  chance, 
plants  can  in  most  cases  adapt  themselves  to  dry  wea  her, 
by  sending  their  roots  deeper  into  the  ground.  Of  course, 
if  water  is  plentifully  supplied  artificially,  so  as  to  keep 
the  ground  constantly  moist,  it  will  prove  beneficial,  but 
this  is  scarcely  possible  in  ordinary  circumstances. 
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rii.'  Iiarvestin^r  ,||„|  ,|i^p„si„j;  „r  ,i„,  ,.|.„|,  ,•,.,„„  ,,  ^,,,„„,| 
pirilen  is  s„,m-«-l,„t  ililli.ult  t„  n,mui>r,s  .is  v,u«tinn  nMU.... 
at  a  time  wlioii  a  cmsi.lcralilf  anioiiiit  or  the  <T(.i>  must  l,o 
liarvcstt'd. 

Where  there  is  a  School  Fair,  oaili  seliool  should  make 
nn  attempt,  as  a  st-hool,  to  produie  a  creditable  exhibit 
from  the  school  jrarden.  In  cases  where  there  is  a  con- 
siderable area  under  cultivation  and  the  crop  is  worth 
wlule,  the  produce  may  l)c  disi^sed  of  and  flic  funds  given 
to  some  charitable  institution  or  used  for  the  jiurchase  of 
material  for  the  use  of  the  school.  It  should  never  be 
allowed  to  ffo  to  waste. 


HOME  (iARDEXS  AND  PROJECTS 

miere  Agriculture  is  taught,  either  home  gardens  or 
school  gardens  are  necessar)-,  in  order  that  there  may  l)e 
some  practice  in  individual  work.  The  work  in  such 
gardens  is  considered  "  laboratory  work  ". 

MAXAfilXO  irOMK  PliO.IEfTS 

The  actual  work  in  home  gardens  is  difficult  to 
manage,  because  it  is  necessary  for  the  teacher  to  visit  the 
homes  to  give  individual  instruction  and  guidance.  If  it 
IS  followed  up  thoroughly,  however,  the  results  are  im- 
portant and  far-reaching.  Before  practical  work  is  com- 
menced  on  a  project,  the  matter  should  be  discussed 
carefully  with  the  pupils,  and  the  teacher  should  see  that 
they  have  a  good  idea  of  the  aim  and  purpose  of  the 
project  and  of  the  methods  to  be  emploved.  This  will 
require  discussion  and  directed  reading,  and  the  likes  and 
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ilislikw  nf  the  pupils  sIkHiM  receiver  carel'ill  cnlisiiKTiitiini. 
Whore  several  pupils  iiiidertiike  Hie  siiiiie  projects,  as  may 
be  arninge.l  under  tlie  Seliool  Progress  Clubs,  the  matter 
beeomes  simplified. 

Only  general  projects  of  a  siniiile  eliarneter  should  lio 
attempted  at  tlio  beginning  and,  as  the  pupils  advance, 
more  difficult  p.oblema  may  l)0  undertaken. 

VISITIXO  THE  rrPIT.S  .\T  TUEin  HOMES 

It  should  be  a  |)art  of  the  teacher's  duties  to  visit  the 
pupils  two  or  three  times  during  the  season,  to  discuss 
with  them  details  of  management  and  to  give  instruction 
when  necessary.  Tlie  first  visit  should  Iw  made  soon  after 
the  i)rojcet  has  been  started  and  another  in  the  autumn 
toward  the  close  of  tlie  season.  Otlier  visits  should  be 
made  when  jiossible.  This  work  of  supervision  I)y  the 
teacher  will  be  jiroductive  of  good,  from  the  very  fact  that 
he  will  be  able  to  sec  the  jiuiiil  at  his  home  and  to  talk 
over  matters  of  mutual  benefit.  In  most  cases  the  parents 
take  a  deep  interest  in  the  work  of  their  children,  and 
they  can  often  give  the  teacher  good  advice  and  assistance, 
not  only  in  connection  with  the  work  of  the  project,  but 
also  in  other  features  of  school  worV. 


VISITS  BT  THE  DISTIHCT  REPHESEN'TATITE  OF  THE 
»EI'AKTMEXT   (IF   MiniCl'LTinK 

Where  there  is  a  county  reprcseiitati'  with  a  school 
fair  organization,  some  of  this  work  ol  visiting  should 
fall  upon  the  shoulders  of  the  representative,  but  it  should 
not  l)e  left  entirely  to  him,  because,  quite  frequently,  some 
members  of  the  classes  do  not  undertake  prol)lems  under 
hia  direction,  and  these  would  be  left  out  of  consideration 


IIOMK  I>RO.IKrT«  ,4n 

""''"•;  "'i'  '•"'-'"''"•  i""'""-  '"!<- ' "".,..,■  i, ,„,  ,„„i 

-rovHlos  for  su,l.  -as,..     Mo,v..v..r.  ,1...  .lisfiW   ,,.,,ns..n- 

"'""  -^  m,al,l,.  t„  „,„kc.  num.  th,.„  „„t.  Msil.  ,.,.„,  „„„t 
'«■..  visits.  („  ||,c.  iMipils-  l,.,„„.s.  .,„.|  ,|„„  ,|i..v  nwivo 
<|>ntt.  froquoiitly,  t.w  mcu^'a-  an  ..Miouiit  „(  instrihtioii.      ' 

JTonu.  ,,r.,j,.,.ts  are  highly  r(M„nnn,.iul..,I  as  «  part  of 
lie  Course  in  A;.'riculture  «n,l.  when  undertaken.  sl.ouM 
1.0  fo  lowe,l   up  by  tl.e  t..tteher.     The  following  are  suff- 
fe'ested  as  suitable  for  Forms  III  and  IV: 

1.  To  take  charBc  of  the  home  vegetable  pardei.  or  part 

of  it; 

2.  To  establish,  improve,  or  care  for  the  home  lawn ; 

3.  To  establish  a  perennial  flower  border; 
J.  To  test  two  varieties  of  u  vegetrtble; 

!>.  To  grow  new  kinds  of  vegetables ; 

fi.  To  establish  a  wild-flower  garden  at  home; 

7.  To  set  out  and  eare  for  one  or  more  fniit  trees  or 

grapevines; 

8.  To  raise  shade  trees  from  seeds  or  nuts,  for  example, 

horse-chestnuts,  oaks,  hickories,  walnuts,  maples, 
elms ; 

9.  To  get  young  evergreen  or  other  tree  seedlings  from 

the  woods,  and  to  prepare  them  on  nurserv  lines  for 
home  planting; 

Irt.  To  compare  yields  from  same  weights  of  large  and  of 
small  seed; 

n.  To  produce  one's  own  mangel,  turnip,  or  carrot  seed; 
12.  To  begin  the  selection  of  the  best  hills  of  potatoes, 

best  heads  of  corn,  best  heads  of  oats,  and  to  grow 

crops  from  these; 
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lit.  Til  niiiki'  II  niin|>lrlo  Milualiun  nr  tlic  fiinii  iiml  nil  il.i 
ri|'.ii|>iii<'nt  lii'ililiiig-i.  I'l'iicrs.  ilriiiiis,  niiii'liii.iTV. 
livo  stuck,  fnil.  (irld.i.  iiiiil  iirrliiirils ; 

1  I.  To  cKtiiniito  till'  nisi  (if  iiroiliirin;.'  (lie  dilTiTi'tit  iTiips 
frniwii,  kcfiilii);  luioiiiits  for  cni'li  (icid ; 

]3.  To  cKtimatc  tlie  I'ost  of  proiliiciiij;  milk  and  butter, 

HOME  AND  SCItDOI.  (lARI)KNS  RI'PI-LKMKSTAIIY 

Til  many  oason  tlio  home  (tanJi'ii  niiiv  W  niado  sup- 
plementary to  the  neliool  garden  and,  where  this  can  tw 
accomplished,  much  pood  Y<ll  result,  as  itwill  link  up  the 
home  and  the  school  in  such  a  way  as  to  prove  nt  benefit 
to  both.  If  seed  selection  is  a  part  of  the  work  of  the 
school,  the  investijfatioiis  may  lie  continued  in  the  home 
plot. 

E.XPERIMENT.VL  WORK 

EXPERIMENTAL  PROBLEMS 
In  the  Fourth  Form  especially,  some  individual  ex- 
perimental work  should  be  undertaken.  This  is  one  of 
the  chief  features  of  school  garden  work,  because  it 
develops  the  experimental  faculty,  without  which  farming 
becomes  uninteiesting  and  mere  drudgery.  Some  prob- 
lems should  be  attempted  each  year,  no  matter  whether 
similar  problcpis  have  already  been  worked  out  elsewhere 
or  not. 

DEFINITE  OBJECT  IN  VIEW 

In  arranging  any  experimental  work  it  is  necessary 
to  have  but  one  definite  object  in  view.  Any  definite 
experiment  is  a  question  put  to  nature  which  she  is  bound 
to  answer.  If  a  comparison  is  to  be  made  with  reference 
to  one  result,  all  other  conditions  must  be  similar. 
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KXPEBIMENT8  8U00K8TEI>   AH  SUITABLE   FOB 
SCHOOL  PLOTS 

The  fullowiii);  vxperinieiitii  arc  only  suggestive  and  may 
l)c  made  the  bai^is  for  ii  neloctioii.  As  far  as  possible  they 
Hliould  lie  worked  out  in  the  mliool  garden,  but,  wherever 
any  cx|>erimeiit  inn  be  continutd  in  the  homo  jdot  or 
pirdcn,  it  would  Ik;  very  desirable  to  so  continue  it. 
There  is  no  liettcr  '' baik  to  the  land"  stimulus  than  that 
created  by  a  desire  to  work  out  a  ])roblem  in  which  the 
l)Ui)il  has  Iwconie  interested. 
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F1-.1ITII.IZKI1  TKSTS 

In  all  experiments  with  fertilizers  in  powder  form, 
care  should  be  taken  not  to  apply  the  dressing  too  heavily. 
The  formula  advised  by  the  dealer  should  be  carefully 
observed.  Where  the  plot  contains  a  few  square  yards  the 
amount  may  seem  small,  but  in  no  case  should  it  Ik-  very 
materially  increased,  unless  for  experiment,  as  many  com- 
mercial fertilizers  arc  quite  injurious  to  plant  roots  when 
an  overdose  is  given. 

1.  Make  a  comparison  betwei  •  two  plots  treated  in 
exactly  the  same  manner,  ex.e,  ing  that  commercial 
fertilizer  was  apjdied  in  one  case  and  not  in  the  other. 

9.  Make  a  comparison  between  a  commercial  fertilizer 
and  barnyard  manure. 

3.  Make  a  comparison  Iictwccn  two  plots  similarly 
treated,  except  tha^  to  one  plot  was  applied  only  half  the 
amount  of  commercial  fertilizer. 

4.  Make  a  comparison  Ix-tween  two  plots,  one  of  which 
received  u  dressing  (>f  linii'  and  the  other  a  commercial 
fi'i'iili/er. 
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fl.  If  n  (i)mmcrcial  fi-rtiliztT  proves  of  value  (which  i.< 
not  ulwayH  the  cuw)  one  year,  compare  the  result*  the 
following  year  with  an  untreated  plot. 

8EED  HELECTION'    . 

1.  From  a  Hpci'ially  good  type  of  oats  or  barley  make 
a  Kelectlon,  and  from  the  crop  select  again,  keeping  this 
continuous  selection  up  from  year  to  year.  When  sudlcient 
seh'cted  seed  of  the  type  aimed  at  is  obtained,  it  should  be 
transferred  to  certain  home  ]>Iots  and  followed  up. 

2.  Compare  hand-picked  seed  with  nverage  seed.  Use 
oats,  barley,  or  buckwheat,  though  the  experiment  may  bo 
made  with  any  stK-d. 

VAniETY  TKST8 

1.  I'orapare  two  varieties  of  oats  or  barley  in  regard  to 
yield,  strength  of  straw,  and  early  maturing. 

2.  Introduce  soy  Iwans  or  cow  jieas  to  the  school 
garden. 

3.  Introduce  sweet  clover  as  a  fodder  crop. 

4.  Estimate  experimentally  the  value  per  acre  of  field 
lieans.     (Write  for  market  price.) 

.">.  Estimate  the  value  per  acre  of  sugar  beets.  (Write 
lor  market  price.) 

6.  Compare,  in  regard  to  yield,  pop-corn  with  sweet 
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POTATO    KXI-KIIIMENTS 


1.  Make  a  comparison  of  crops  raised  (a)  with  a 
(■ommercial  fertilizer,  (h)  with  no  fertilizer,  (r)  with  lime 
(3  tons  per  acre),  (d)  with  wood  ashes  (3  tons  per  acre). 
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■i.  t'oniimrf  |M)tati)  tri)|)  (in  liillx),  (a)  wlivii  two 
beans  are  jilttiitcil  in  the  liill  with  |)otutoeii,  (4)  without 
beans. 

3.  Compare  ros\ilts  ol)taine(l  from  a  plot  sprayed  with 
Bordeiiux  mixture  anj  from  an  un.-prajeil  plot. 

1.  Compare  crop  of  early  |M)tat(K'H  otitained  from  those 
started  in  tlii'  cold  frame  and  erop  obtained  from  those 
taken  from  the  cellar. 
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.SCHOOL  l'H()(JUE8S  CLrBS 

In  order  to  make  the  tcachiii;.'  and  orfianizntion  of 
Agricultural  classes  more  cirectivc  in  conncetin;.'  the  work 
of  the  schiM.I  with  the  interest^  of  the  home  and  the  com- 
munity, assoeiutions  called  .School  Progress  Clnhs  should 
1h'  orjianized.  The  mendK'rship  of  such  orpinizations 
should  bo  composed  of  |)upil9,  ex-p«pils,  teachers,  and 
parents. 

AIMS  AND  OBJECTS 

1.  To  promote  tlie  cause  of  Agricultural  Edueation  by 
arranjfing  Club  jirojwts  hearing  directly  ujion  the  work  of 
the  lalwratory  and  tlic  class-room.  In  this  connection  it 
may  be  us«.ful  occasionally  to  subdivide  the  general 
organization  into  canning  clubs,  corn  clubs,  etc. 

2.  To  improve  the  s<hool  grounds  and  to  exercise  some 
general  supen  ision  over  school  gardens,  fiower-beds,  gates, 
and  fences.  The  management  of  Arbor  Day  improve- 
ments might  properly,  also,  be  undertaken. 

3.  To  assist  in  the  organization  and  management  of 
the  School  Fair  and.  to  a  certain  extent,  to  share  in  the 
insiK'ction  ol'  the  home  plots. 

.  4.  To  give  some  training  and  practice  in  leadership. 
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METHODS  OF  PBOCEDUBE 

In  organizing  such  a  Club  the  ordinary  methoda  of 
procedure  should  be  followed,  that  is,  the  election  of  a 
president  and  other  necessary  officers.  It  happens  quite 
frequently  that  honorary  officers  are  elected,  but  this  prac- 
tice is  rarely  productive  of  good  results.  The  officers 
should  be  chosen  for  their  zeal  and  activity,  and  only  those 
likely  to  make  an  effort  to  become  leaders  should  be 
appointed.  As  has  already  been  mentioned,  one  of  the 
functions  of  the  School  Progress  Clubs  is  to  develop 
leadership  at  a  time  in  thi  life  of  the  pupil  when  there  is 
an  opportunity  for  such  training  under  the  direction  of  a 
teacher. 

Wherever  possible,  the  officers  of  the  Club  should  also 
be  officers  of  the  School  Fair  Association,  in  order  to  link 
up,  aa  closely  as  possible  with  such  Associations,  the  teach- 
ing of  Agriculture  and  the  work  of  the  school  gardens  and 
home  projects. 

SAMPLE  PBOBLEM 

The  following  problem  suitable  to  a  rural  school  is 
given,  as  suggesting  the  method  to  be  employed  in  carrv-- 
ing  out  the  idea : 

POULTBY   CLUB 

As  stated  above,  the  Poultry  Club  should  be  an  organ- 
ization under  the  School  Progress  Club  and  should  contain 
as  members  only  those  undertaking  poultry  work. 

1.  April  ISth:  The  organization  meeting  should  ordin- 
arily be  held  about  the  middle  of  April.  At  this  meeting 
the  number  of  members  will  Ih>  decided  upon,  and  tlio 
scope  of  the  work,  the  duties  to  lie  jwrformcd  by  the' 
individuals,  and  tlio  character  of  notes  to  be  made  will  bo 
expluined  by  the  teacher. 
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2.  May  Itt:  Another  meeting  should  be  held  wheu  the 
eggs  are  distributed.  At  this  meeting  the  precautious 
regarding  kinds  of  nests  for  the  setting  hen,  the  candling 
of  eggs  for  fertility,  and  the  care  of  the  hen  during  incu- 
bation should  be  discussed. 

3.  May  18th:  The  third  meeting  might  be  held  about 
two  or  three  days  before  the  diicks  are  cxjiectcd  to  appear. 
Discuss  with  the  members  of  the  Club  the  management  of 
the  young  chicks  and,  if  at  all  practicable,  the  members 
should  make  their  own  coops. 

4.  June  1st:  Discussion  of  methods  of  feeding;  and 
reporting  of  results.  The  care  of  chickens  at  large  and 
within  wire  netting  should  a. so  be  discussed. 

5.  June  25th  :  A  general  survey  of  the  Problem  from 
its  commencement  should  be  made.  At  this  meeting  the 
plans  for  exhibits  should  be  arranged;  the  kind  of  coops 
for  exhibition  considered,  and  entries  for  the  autumn 
exhibit  made.  If  there  is  a  School  Fair,  the  final  meet- 
ing might  be  in  connection  with  this.  If  there  is  no 
School  Fair,  a  meeting  should  be  arranged  about  Septem- 
ber 20th,  when  the  poultry  should  be  judged  by  an  expert 
and  the  prizes  awarded. 

Prizes  should  be  awarded,  (a)  for  the  best  fowls, 
(h)  for  the  l)est  notes  on  the  project,  and  (c)  for  the  best 
coop  made  by  the  members  exhibiting  fowls. 


SCHOOL  FAins 

The  organization  known  as  School  Fairs  is  under  the 
direct  charge  of  the  District  Representative  of  the  D<'part- 
nient  of  Agricidture  of  the  County,  in  co-oiK'ration  with 
the  Public  School  Inspector.  The  chief  objwt  of  this 
organization  is  to  arouse  an  interest  in  experimental  work 
11 


ISO 


ELEMEKTABY  AOBICVLTUBE 


at  tlie  homes  of  the  pupils,  and  to  educate  the  country 
boys  and  girls  along  practical  lines,  not  only  in  home 
garden  work,  but  also  in  business  methods  as  well. 
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THE  TOWNSHIP  AS  THE  UNIT 

Ab  the  organization  develops,  it  assumes  usually  the 
township  as  the  unit,  Virith  a  centre  at  some  convenient 
lH>int.  At  this  centre  the  schools  concerned  assemble 
their  produce,  which  may  l)e  from  home  gardens  or 
])lots,  for  exhibition,  but  it  is  intended,  as  the  school 
gardens  progress,  to  have  the  competition  in  respect  to 
products  from  these  gardens  an  important  feature  of  the 
Fair.  As  it  is  at  present,  there  is  some  danger  of  having 
on  exhibition,  under  the  name  of  the  pupil,  material  pro- 
duced in  the  home  garden  which  represents  the  work  of 
an  industrious  parent  or  friend,  rather  than  that  of  the 
pupil.  This  tendency  toward  exhibiting  what  is  not  the 
product  of  the  pupil's  own  effort  is  not  so  common  as 
some  suppose,  and  it  will  gradually  become  less  as  the 
school  gardens  become  more  general,  since  the  teacher  will 
then  be  a  directing  force  throughout  the  whole  season 
during  which  the  crop  is  grown. 

ATTITUDE  OF  THE  INSPECTOR 

The  Public  Scliool  Ins|)ector  will,  it  is  understood, 
supervise  the  home  projects  by  questioning  the  pupils  and 
teacher,  on  the  occasion  of  his  visits,  concerning  the  prob- 
lems undertaken,  and  by  giving  advice  and  assistance  with 
reference  to  the  Fair.  As  the  Tnspoct/>r  is  responsible  for 
the  si'hools  under  his  charge,  he  is  the  jK'rson  upon  whom 
the  Department  of  Edu<>ation  relies  to  see  that  the  Fair 
is  Bade,  a«  moc-b  as  possible,  au  educational  institution; 
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and  he  will  assist  and  guide  the  District  Keprescntativo 
toward  that  end. 

LIVE  STOCK  AS  A  PEOJECT 
The  live  stock  exhibits  in  a  School  Fair  miy,  if 
properly  managed,  be  made  an  important  feature.  A  colt 
or  calf,  halter-broken,  groomed,  and  linndle.l  by  a  pupil 
IS  always  interesting  and  instructive.  Exhibits  of  poultry 
hatched  and  raised  under  the  charge  of  a  pupil,  espcially 
if  eggs  are  obtained  from  some  source  which  would  indicate 
uniformity  as  to  quality  and  breed,  should  form  a  very 
important  feature  of  the  Fair. 

UNIFORMITY  DESIHABLE 
In  order  to  secure  unformity  as  a  basis  of  competition, 
It  18  necessary  to  see  that  the  pupils  have  seed  of  the  same 
kind.  When  this  is  the  case,  the  competition  is  fair  and 
judging  is  made  easier.  In  awarding  prizes  it  is,  as  a  rule, 
better  to  have  the  prizes  small  and  numerous  than  to  have' 
a  few  of  greater  value. 

SCHOOL  FAIRS  NOT  OBLIGATORY 

School  Fairs  are  not  obligatory,  but  trustees  and 
teachers  are  mvited  to  co-operate  with  the  Inspector  and 
the  District  Representative  in  managing  and  financing  the 
organization.  The  details  of  arrangement  may  be  made 
to  suit  those  concerned. 

THE  BITHDEN  OF  MANAGEMENT 
Where  there  is  no  District  Bepresentativc  the  burden 
of  management  will  fall  ui«m  the  individual  schools,  and 
especially  ujKjn  the  Inspector  and  the  t«acher.     In  such 
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cases  eacl,  township  should  imve  fithcr  a  trustees'  asso- 
ciation or  a  township  teachers'  association,  or,  better  still 
an  association  of  both  combined.  This  would  facilitate' 
•  matters  very  materially,  not  only  in  connection  with  the 
work  of  the  School  Fair,  but  also  in  promoting  rural 
improvement  and  uniformity  in  all  business  connected 
with  the  school. 

.     It  is  intended  that  the  school  fair  movement  shall  be 
a  school  institution,  and  that  it  shall  not  be  absorbed  by 
either  the  county  fair  or  ihe  township  fair. 
I 

BEAUTIFYING  TIIK  SCHOOL  GHOUNDS 
ATTENTION  GIVEN  TO  THE  GROUNDS  AND  BtTItDINGS 
One  of  the  requirements  in  connection  with  the  teach- 
ing of  Agrieultare  in  the  rural  schools,  is  that  attention 
shall  be  given  to  the  grounds  and  buildings.  Many  coun- 
try schools  present  a  neglected  appearance  and  are  any- 
thing but  beautiful  and  home-like.  The  responsibility  for 
this  does  not  lie  altogether  at  the  teacher's  door;  yet,  if  the 
teacher  assumes  a  leading  part,  parents  and  trustees  are 
visually  willing  at  least  to  give  encouragement,  and  some- 
times to  lend  a  hand.  Pupils  are  always  ready  to  give 
assistance  m  this  matter,  especially  if  time  is  taken  from 
the  regular  school  programme;  and  it  would  certainly  be 
wise  to  take  time  to  engage  in  such  an  important  educa- 
tional work. 

THE  U8E  OF  TREES 

Tree,  are,  without  doubt,  the  most  important  feature 
.n  a  landsca,*  and,  therefore,  if  there  are  no  trees  already 
on  the  grounds,  they  should  be  pUnted  under  the  direction 
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there  and  removed  to  the  sS  glLT  brihl:  d"'"" 
an  able-bodied  .an  L  iUir.Ltl^^T:^^''  ""'"'  °' 


PLANTING  TREKS 

Kn>n„i.  k  •  'J'""  on  the  ffround.  each 

branch  being  removed  by  a  sharp,  clean  cut         """'  '*^'' 


.rl 


154 


ELEMENTABT  AOBICITLTUBE 


PLANTINO  TBEES  IN  8UUHEB 

If  trees  are  to  be  transplanted  in  the  summer  when  in 
full  leaf,  it  is  liest  to  prune  back  before  digging  them  up,  as 
this  will  prevent  loss  of  water  by  transpiration  during  the 
time  between  digging  up  and  re-setting.  It  will  assist  the 
tree  to  recover  if  a  cap  made  of  burlap  be  placed  about 
the  tree-top,  in  order  to  prevent  loss  of  water  during  the 
first  few  days  of  its  life  in  the  new  position.  The  tree 
ought  to  be  planted  slightly  deeper  in  its  new  abode  than 
it  was  in  the  old,  thus  providing  a  little  extra  soil  to  act 
as  a  ballast  against  injury  by  wind.  A  few  stones  placed 
on  the  ground  near  the  trunk  will  assist,  not  only  in  keep  - 
ing  the  roots  firm,  but  also  in  acting  as  a  mulch  to  prevenv 
too  great  a  loss  of  water  by  evaporation  from  the  soil  near 
the  roots. 

KINDS  OF  TBEE8 

Where  it  is  not  possible  to  secure  trees  from  the  woods 
in  the  neighbourhood,  it  is  necessary  to  buy  them  from  a 
nursery.  In  such  cases  attention  has  to  be  given  only  to 
the  planting.  The  kinds  of  trees  to  be  used  will  depend 
upon  the  neighbourhood  and  the  soil  conditions ;  but  as  s 
general  rule,  for  deciduous  trees,  the  American  elm,  bass- 
wood,  and  soft  maple  are  preferable,  as  they  are  easily  and 
rapidly  grown.  For  evergreens,  the  Norway  spruce  and 
the  Colorado  blue  spruce  are  available  and  grow  readily  in 
Ontario.  Our  own  native  black  spruce  and  white  spruce 
are  so  subject  to  gall-louse  that  they  are  difficult  to  raise. 
The  Manitoba  maple  (box  elder)  is  easily  and  rapidly 
grown ;  but  it  is'  not  a  very  good  tree,  and  it  is  short-lived. 
There  is  no  good  reason  why  the  sweet  chestnut,  shell-bark 
hickory,  and  black  walnut  should  not  be  used  here  and 
there.    They  are  very  valuable  trees  and  are  becoming 
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acarce  in  Ontario.    For  variety,  the  paper  birch,  white 
pine,  and  white  ash  make  a  good  appearance.     The  trees 


74  ((1).  Plan  for  school  fp'onnda  of  three  «crc» 


to  be  avoided  are  poplars  and  willows  (except  for  a  wet, 
boggy  place).     Oaks,   beeches,   and   ironwoods  grow   too 
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Klowly.  Tliu  Kiignr  iiiii|ilu  in  iliflicult  to  grow  uitw,  on 
nnuuiit  of  tlic  Ikihth  wliicli  work  arnuiul  tlic  trunk  near 
tlio  nH)t;  liut  tlii^i  is  oiiu  of  the  muxt  nln);lli^u^>nt  trcvH  uml 
wan  grown  witli  grcjit  (iUttosij- wlicii  borers  were  iiot  hj 
coiuiuon  aa  they  now  arc. 

rSE  OP  SHBCB8 

Too  little  uiic  Ims  Ix-en  made  of  shrubs  for  decorating 
school  premises,  and  frequently,  when  they  have  been 
employed,  little  attention  has  heen  given  to  placing  them 
in  suitable  positions.  If  shrubs  are  properly  placed,  they 
may  be  made  very  cffe<'tivd  in  improving  the  grounds. 

KINDS  OF  SHBUBS 

The  kinds  of  shrubs  to  l>c  used  will  depend  largely  upon 
local  conditions  with  regard  to  soil,  climate,  and  the 
general  plan  of  the  school  grounds.  For  damp  ground 
^there  is  no  better  shrub  than  the  red  osier  dogwood.  In  fact, 
this  shrub,  a  native  of  our  swamps,  will  do  well  on  almost 
any  kind  of  soil.  The  swamp  bush-honeysuckle  is  a  fast 
grower  and  does  well  in  clay  land ;  so  do  the  black  elder- 
berry and  several  species  of  viburnum.  The  hazel-nut  which 
can  be  had  from  the  woods  maker  a  good,  dense  shrub, 
and  the  wild  rose  should  also  be  taken  into  consideration. 
All  the  above  mentioned  arc  natives  of  Ontario  and  make 
first-class  decorative  shrubbcrj-.  Of  course,  there  are  many 
other  beautiful  shrubs  which  have  been  introduced  from 
foreign  countries  and  which  do  well  here,  but  a  strong  pica 
is  made  for  our  own  shrubs,  highly  prized  in  other  coun- 
tries, but  neglected  in  Ontario.  The  common  barberry  is 
an  interesting  shrub,  but  it  should  never  be  used,  on 
account  of  the  part  it  plays  in  the  promotion  of  wheat 
rust. 
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In  arraiifrinK  for  tlii'  liHiitioii  in  wliidi  In  |>liiiit  llio 
ulirnblKTy,  tlio  wliolc  laiidscniH'  lias  In  1k'  coiisidfrt'il.  As 
n  pcnoral  nilc  bIituIw  kIioiiM  Ih'  used  in  ((inicrM,  for  »liicl(U 
in  front  of  uiitlionM<ii,  or  for  other  jilncos  wliirli  hIiouM  lie 
shielded.  In  no  case  should  a  slinih  Itc  placed  in  the 
middle  of  an  ojK'n  spaec  in  a  lawn  or  a  yard. 

The  lilac  has  long  been  a  favourite  and  may  be  used 
where  a  high  shrub  is  required.  Tlie  shad  bush  or  juiie- 
beny  is  also  a  favourite  high  shrub.  The  common  arbor 
vitae,  or  cedar,  of  our  swamps,  makes  an  cTccUent  ever- 
green shrub  and  is  of  the  greatest  service  as  a  shield  for 
both  winter  and  summer,  growing  readily  with  moderate 
care.  (Write  to  the  instructor  of  Landscape  Gardening, 
Ontario  Agricultural  College,  Quelph.) 


PLANT  DISEASES 
PLANTS,  AS  WELL  AS  ANIMALS,  SUBJECT  TO  DISEASE 
Plants,  as  well  as  animals,  are  subject  to  various  forms 
of  disease  due  to  a  great  variety  of  causes.  The  chief 
agents  in  producing  diseases  of  plants  are  small  forms  of 
plant  life  known  as  fungus  parasites.  These  parasites  are 
sometimes  called  fungns  diseases,  which  include  those 
produced  by  bacteria.  Wheat  rust,  com  smut,  potato 
blight,,  black  knot,  and  apple  rot  are  examples  of  fungus 
diseases  which  are  fairly  common. 


DAMAGE  BY  FTNOrS  DISEASES 

The  damage  caused  by  the  various  fungus  diseases  in 

one  year  in  Ontario  amounts  to  many  millions  of  dollars. 

In  Sagkatchewan,  in  1916,  the  wheat  rust  alone  did  damage 

to  the  extent  of  nutny  millions.    The  potato  blight  not 
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75,  Apple  Kab  on  fruit 
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75  (a).  Apple  uab  on  learea 
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76.  Loose  smut  of  wheat 
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iiifrciimiitly  chuws  iiiitidd  injury  to  the  potato  t  rop.     Tlio 
famine  in  Ireliind,  canxcil  Iiy  the  failure  of  the  |H>t«to  crop 


77.  Oat  smut 


in  1854,  wag  due  to  this  disease.    Apple  scab  is  a  serioiiB 
menace  to  the  apple  growers  of  Ontario.    Pear  blight  has, 


PLANT  DISEASES 


161 


in  ccrUin  localitiw,  put  an  end  to  poar  growing.    We 
might  continue  the  enumeration,  but  the  foregoing  in- 


78.  Corn  smut 


stances  show  the  im|«.rtuncc  of  a  iuiowledge  of  the  life 
histories  of  such  diseases. 
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BEMEDIEB 

Certain  fungus  pests  may  be  checked  by  spraying  vith 
fungicide*  which  are  described  under  the  head  of  Spray- 
ing, page  164.  Bordeaux  mixture  is  the  oldest  and  probably 
the  best  known  of  the  fungicides.  But  the  application  of 
a  fungicide  is  not  practicable  in  many  cases.  For  example, 
take  the  case  of  wheat  nist.  It  would  be  impossible  to 
apply  a  fungicide  to  the  crop  of  wheat  already  headed  out. 
Neither  could  a  fungicide  be  applied  to  a  crop  of  oats  to 
kill  smut.  Potato  scab  works  on  the  tuber  under  ground, 
consequently  a  fungicide  cannot  be  rpplied  to  the  growing 
crop. 

As  a  general  rule  the  following  may  be  taken  as  a  guide 
in  combating  fungus  diseases: 

Genebal  leaf  diseases. — Bordeaux  mixture  as  a 
spray. 

Boot  diseases. — Botation  of  crops  and  drainage. 

Twio  OR  BRANcii  DISEASES. — Pruning  and  strong 
fungicides. 
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INSECT  PESTS 

.     DESTBtJCTION  BY  INSECTS 

The  destruction  caused  in  Canada  by  insects  to  the 
various  useful  plants  and  animals  is  estimated  to  be  annu- 
ally about  $75,000,000.  Inse<'ts  infest  forest  trees,  cereals, 
root  crops,  poultry,  farm  animals,  clothing,  truck  crops, 
fruit,  etc.  The  estimates  of  losses  caused  are,  of  course, 
largely  comparative,  yet  there  is  an  enormous  amount  of 
loss  which  is  only  too  real.  Where  this  is  taken  into  con- 
sideration, the  matter  of  controlling  insects  becomes  a 
subject  of  the  utmost  importance.    The  insect  puts  a 


INSECT  PESTS  ]«| 

heavy  tax  on  farm  products,  and  the  farmer  k  cndeavour- 
mg,  by  a  constant  warfare  against  these  enemies,  to  lighten 
this  tax  as  much  as  possible. 

LIFE  HI8T0BIES 
To  combat  insect  pests 'successfully  it  is  necessary  to 
know  something  of  their  life  habits.     Generally  speaking. 


From    Entttmolofflrat    Branch, 
Dtpt.  of  igricnlture,  Ottuwu 

79.  San  Jo»«  Scale' 

we  may  say  that  there  are  four  distinct  stages  in  the  course 
of  the  life  of  an  in.sect-cgg,  larva,  pupa,  and  adult.  As 
a  rule  the  pupa  st<i-o  is  a  dormant  or  rostin^-stago,  during 
which  the  insect  oats  nothing.  The  larval  stage  is  the 
time  when  most  insects  do  damage  by  eating. 
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REMEDIES 
When  wc  know  the  life  history  and  tlie  liabits  of  an 
insect,  the  battle  is  half  won.  Tlie  insects  that  chew  the 
leaves  of  plants  can  be  destroyed  by  applying  a  poison  to 
the  leaves.  Those  which  suck  o«t  material  from  the  plant 
tissues  by  penetrating  the  Mirfaee  layers  are  killed  by 
applying  some  material  which  corrodes  or  otherwise 
destroys  the  body  of  the  insect  liy  contact.  In.sccticides 
arc,  therefore,  of  two  classes — those  which  poison  and 
those  which  kill  by  contact.  Arsenate  of  lead  is  an 
example  of  the  former,  and  whale-oil  soap  and  lime- 
sulphur  are  examples  of  the  latter. 


•    SPHAYING 

FUNGICIDES  AND  INSECTICIDES 

As  has  been  pointed  out,  there  are  two  general  classes 
of  injuries  to  plants  produced  by  parasites — (a)  fungus 
injury  and  (h)  insect  injury.  Fungi  (plural  of  fungus) 
are  plants  of  exceedingly  small  size,  especially  those  which 
are  parasites  upon  other  plants.  Examples  of  these  are 
apple  scab,  wheat  mst,  corn  smut,  potato  blight,  etc.  The 
sjiray  mixture  used  to  check  these  pests,  whether  in  liquid 
or  dust  form,  is  called  a  fungicide.  Examples  of  fungicides 
arc  Bordeaux  mixture,  copper  sulphate,  lime-sulphur. 

Injury  by  insects  may  be  brought  about  by  loss  of 
material,  due  to  the  fact  that  the  surfaces  of  leaves  or  other 
parts  of  the  plants  arc  chewed  off  iiiid  ciiten.  or  by  tli"  loss 
of  juice  sucked  out  from  iRMicath  tbc  suifaci-  liy  spef;iall\ 
developed  organs  of  the  iiisect.    Insects  may  be  dassifieil 
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79  (o).  Codling  moth— adult 


U 


79  (ii).  Codling  Botfc— pupa 
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08  chewing  insects  aild  sucking  insects.  The  material 
used,  whether  liquid  or  dust,  to  check  the  ravgges  of  both 
classes  of  insects,  is  called  an  insecticide.  Examples  of 
insecticides  are  Paris  green,  arsenate  of  lead,  hellebore, 
lime-sulphur,  kerosene  emulsion. 

It  is  quite  clear  that  in  order  to  kill  a  chewing  insect 
it  would  require  the  use  of  a  spray  mixture  different  from 
that  rcqmsed  to  kill  a  sucking  insect.  Examples  of  suck- 
injr  insect*  arc — San  Jose  scale,  oyster-shell  scale,  and 


79  (c).  Codling  moth — larva 


aphis  (plant  lice) ;  and  of  chcving  insects — potato  beetle, 
codling-moth,  and  tent  caterpillar. 

In  order  to  dt'stroy  chewing  insects  it  is  necessary  to 
use  a  poison  which  is  placed  upon  the  leaves  of  the  plants 
to  Ik;  protected.  Tiie  poison  is  eaten  with  the  leaves,  and 
the  insect  is  killed.  Suckinfi  insects  arc  killed  by  the  effect 
'if  the  material  on  tlip  bodv  of  the  insect,  cither  by 
curroding  the  siirfiKc  or  by  i,ilin>r  up  the  bii'iitliiiiii  [mri's 
of  its  iiodv. 


FUNGICIDES  AND  IN8ECTICIDKS  1(17 

Some  insecticides  may  also  act  as  fungicides,  and  thus 
perfonn  a  double  function. 


POISONS 

Paris-green  spray  is  made  bv  mixing  two  ounces  of  the 
powder  with  ten  gallons  of  water.  Arsenate  of  lead,  wliicli 
generally  comes  in  tlie  form  of  a  tliiek  jiastc.  Is  prepared 
l)y  mixing  one  jmnnd  with  twenty  gallons  of  water.  Tliese 
are  both  good  insecticides,  but  the  latter  has  an  advantage 
ever  Paris  green,  as  it  is  not  so  readily  washed  c.lT  l.v  rain. 


THE  BEST  KNOWN  FUNGICIDES 

Bordeaux  mixture  is  the  oldest  and  U'st  fungici.le 
known,  and  is  made  as  follows:  Di.ssolve  four  pounds  of 
copper  sulphate  (blue-stone)  in  a  pail  (wooden)  of  water, 
and  four  pounds  of  fresh  quick-lime  in  another  i>ail  of 
water;  then  mix  the  two.  as  indicated  on  j.ag<'  ITH. 
Bordeaux  mixture  should  always  1«  used  up  comjdetelv, 
as  it  undergoes  considerable  cliange  as  time  goes  on  and 
has  a  very  corrosive  action  on  such  metals  as  iron.  /„,.■, 
and  lead. 

LIME-SULPHUR 

Lmie-sulphur  is  rather  ditlicult  to  mak..,  and  thcnloiv 
the  stock  solution  should  be  obtained  from  a  dealer.  This 
stock  solution  may  be  diluted  as  required.  As  its  nani.. 
implies,  it  is  mad.,  by  Imiling  together,  in  |,roiH'r  T>r..i,Mr- 


tions  and  under  proper  ctmi) 


of  sulj)hur.     Its  chief  val 


()ro|H'r  |)ni|>( 
it:  >ns.  qnick-lime  and  lid 


it  is  cxciH'dinglv  elTiH-tivr  fii 


ue  as  a  spray  lies  in  th,.  fact  that 


iisects  (.San  ,Tos« 
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Hvalc  and  oyster-shell  scale).  It  has  also,  when  applied 
»>trong,  a  fungicidal  value,  but  it  is  not  so  effective  for  this 
purpose  as  many  people  suppose,  when  it  is  applied  in  dilute 
form.  In  reality  the  fungicide  is  the  sulphur  of  the  mix- 
ture which  results  from  the  chcmionl  dofomposition  of  the 
lime-snlphur  into  lime  and  sulphur.  Sulphur  dust  in  very 
fine  powder  is  probably  an  equally  effective  fungicide. 


SPECIFIC  REMEDIES 

III  tile  followinj?  table  is  ^ivi'U  the  siH'cilic  spray  mix- 
ture or  liquid  for  certain  of  the  commoner  insects  and 
fungi : 

Insect  pksts — 

Potato  beetle,  arsenate  of  load.  Paris  green. 

Codling-moth,      " 

Tent  oaterpilhir.   '" 

Cabliage  worm,  hellelwre.  arsenate  of  lead, 

San  Jose  scale,  lime-sulphur, 

Bud  moth,  arsenate  of  lend. 


Fixors  I'liSTs — 

Apple  scab,  Bordeaux  mixture,   lime-suljiliur, 

Potato  bliglit,      •' 

(irape  mildew,     " 

Peach  loaf  curl.  '■  "  limc-sulphnr. 

Oat  smut,  formalin, 

Wlieat  smut,     "  (eliiseil  simit  <iv  si  inking  sniiit ) . 

IVitato  scab,    " 


FUXOICIDES  AXn  IXflECTiriDKS 


from  EiUomoloffieal  Lraneh,  Dept.  of  AgriruUure,  Ottav 

80.  San  JosS  scale,  highly  magnified 


From    X  ntomoloi/ifal    liranrh, 
Dept.  0/  Agricntture,  Ottawm 

81.  Ordter-shelt  dcale 
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TliiTi!  is  II  cciiisidi'TaMv  iiuiiiImt  of  fiiiigu.i  iliwiisi'S  In 
•which  the  spray  remedy  will  not  directly  apfly.  Suili 
discagcs  as  wheat  rust,  black  knot,  and  jicar  blight  bclous 
to  thii)  class  and  requin;  special  treatment  Neither  is 
spraying  a  remedy  for  all  insect  pests,  •»  there  are  mauy 
insects  whose  life  habits  arc  quite  different  from  those  of 


K.  Left — Appearanrp  of  apple  ct  timp  for  third  npplication 
of  spray.     Bight — too  late 


the  leaf-eatera.  Wire-worms,  cut-worms,  army-worms,  pea- 
weevil,  etc.,  are  verj-  difTioult  to  control ;  and  no  general 
remedy  can  be  given  for  all.  A  knowledge  of  the  life 
history  of  earh  i.s  neressaiy,  in  order  that  the  proper  treat- 
ment may  be  applied. 
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KoriMii.M:  roi;  i\si:i  tm  Mii:s 

(Fnr  Ititin;;   hisn-ls  orilv) 

1.  .\i:si:\ATi:  or  I,i:m>  (|iiisIi').  v'  m-  :)  lli.  Ici  Id  ^':il. 
!ii|iii(l  s]ini\;  :!'/•;  II'-  I'l'i'  |"iliitii  lii'i'ths.  I>n  iiiscniitc  ol' 
li'ad  ivi|iiiivs  (iiily  liiiir  tlic'sc  >lrcni;tliH. 

■i.    I'AltIS   (iliKKN-.— ((()    '',    to    l/o    11>.    1.1    10   ;rill.;    1    II). 

for  iicitntii  lii'otlcs.     If  used  witli  wntrr  iiloiic,  lul'l   1  to  'i 

111.  frcsli  liiiic:   (h)    1   Ih.  mixed  witli  M  l!i.  land  plaster, 

air-slaked  lime,  or  some  similar  siilislaiar.  for  dustinj;  on 

jilniits. 

XOTE. — "With  liorclcaiix,  1  or  2  above  mfiy  lie  nsod :  witli  limo- 
Bulpliur  only  1 ;  the  otlicr  cniisos  liurning. 

3.  Toisox  RrtAx  JIixTiiti;  roii  (inAssiioi'i'iiiw. — 

Bran     . . . .' "JO  lb. 

Paris  ^'reeii    1  11>. 

Molasses     y.  •,'al. 

Water    alioiit  i  j-'al. 

Lemons J  or  3  fruits 

5Iix  thoroufjhlv  the  l)ran  and  Paris  jjreen  in  any  larfip 
Toeoptacle  the  niftlit  before  usinjr.  In  tbc  morning  .squeeze 
the  jniee  of  the  lemons  into  the  water,  run  the  pulp  and 
rind  throujrh  a  meat  elioi)per,  add  this  and  also  mola.sses 
to  the  water,  stir  well,  then  ]i(iur  the  liquid  upon  the 
lioisonofl  bran,  and  mix  so  thorou^'hly  that  every  part  is 
moist  and  will  fall  like  sawdust  through  the  finSPf''. 
Ai)i)ly  in  the  morninfr  between  five  and  seven  o'clock  by 
scattering  so  thinly  over  the  infested  field,  fence  corners, 
and  road.side.s,  that  the  above  amount  will  cover  four  or 
five  acres.  Sometimes  a  second  application  about  three 
days  later  is  necessary.  ITsc  as  soon  as  the  pest  is 
abundant.     Do  not  look  for  results  for  two  or  three  days. 

This  mixture  applied  in  the  evening  will  also  kill  cut- 
worms and  army-worms. 
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i.  WiUTiv  iIi:LL]:iic)iii:._()„e  .«.  U,  \  .r„l.  ,vatfr  or 
dust  unililutod  ovcT  the  plants.  ll,.li,.l,„,,.  loft  exposed  to 
the  air  is  useless. 

CONTACT    I'OI.SOXS 
(Cliiqfly  for  suckinj,'  inserts) 
1.  Ki;i!()si:.\i;  EMir.sioN.— 

Kerosene  (Coiil-c.il  I    o  „.||_ 

I?ain-wiiter    (  ^„] 

•"^""1'     ySvi. 

^  Dissolve  the  soa|.  in  water  l,v  sli.in-  ami  hoilinjr:  take 
iron.  the.  lire,  and  .,hile  hot  jiour  in  the  kerosene  and 
ehuru  v,gor(,usly  for  live  minutes.     For  use  dilute  with 

0  parts  of  water,  so  that  the  al,ove  .'J  -al.  of  stoek  emulsion 
wdl  make  30  {.mI.  of  si)ray  mixture. 

■i.  WiiALK-oiL  SoAi-.—Kor  hrown  or  hlaek  a])l)i(ls,  1  II, 
in  4  gal.  rain-water.  For  <rreen  aphids.  thrip.  and  leaf- 
hopper,  1  !h.  in  G  jral.  rain-water. 

3.  Tobacco   WATKK.-Stee,,   1    lb.   refus.       baeeo   in 

1  sal.  of  water  I'or  1  hour,  make  up  for  «-ater  that 
evaporates,  or  soak  1  11,.  in  1  ;ral.  water  for  H  hours  with 
oeeasioiial  stirriiif,'. 

4.  Black    Lkai-    lil.-Sold    hy   Tobaeeo   l',-oduet   Co 
Louisville,   Kentucky.     Directions  on   the  lans.     A  little 
soap  with  it  helj.s,  but  soap  cannot  be  ad.led  if  used  with 
lime-sulphur.     .Vieotine-sulpbate  U)'/'   is  sold  bv  Grasselli 
Chemical  Co.,  Toronto. 

5.  PYnKTinitir  (or  insect  jiowder) : 

Pyreth'-'im  jiowder 1  „^ 

^^'"t'  i  i'o'  ■.'  jral" 

Dry  mixture.     Mix-  thorou^dilv  1   part  bv  weight  of 
pyrethrum  will,    I  of  eh<.ap  flour,  and  keep  in  air-ti"l,t      ' 
vessel  for  -J  I  hours  before  ,liistln-  over  plants. 

Nora.— PjTcthnim  is  usclnss  if  left  oxpnsoil  to  the  air. 


% 
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0.  LiMK-suLPniii  Wash. — 
(See  under  fun>;iciclfs.) 


FOHMULAE  FOli  FL'XUIflDKS 

BoHDEAUx  MiXTini:. — 

Coppcr-Kuliilmti'    (Miif-stoiiu)    I  lb. 

rii.slakc'il   lime    J  lb. 

Water     ill  gal. 

Dissolve  the  copiKT-.sulplmte  la  ii  woodiii  or  brass  vessel 
with  hot  water,  pour  into  a  barrel,  aiiU  add  cold  water  to 
iriake  au  gal.;  slake  the  lime,  preferably  with  hot  water; 
add  cold  water  to  make  20  gal.  Stir  Irotli  barrels  well  and 
l>our  lime  into  the  copper-sulphate  barrel.  (Never  mix 
concentrated  milk  of  lime  and  coi!per-sul|)hato  solutions.) 

A  stock  solution  of  each  may  be  made  and  ke])t  in- 
definitely if  not  mixed:  Dissolve  40  lb.  copper-sulphate 
in  40  gal.  of  water  by  suspending  just  below  the  surface 
of  the  water  in  a  coarse  sack.  Each  gallon  of  the  liquid 
will  now  contain  1  lb.  copper-sulj)hate.  Slake  any  desired 
quantity  of  lime  and  put  into  a  box  or  barr,al  in  a  .shadeil 
place,  or  sunk  in  the  ground.  Keep  covered  with  a  small 
amount  of  water  to  exclude  the  air.  Calculate  how  much 
is  required  for  4  lb.  lime  if  well  stirred. 

To  test  Bordeaux  mixture,  let  a  droj)  of  ferro-cyanide 
of  potassium  solution  fall  into  a  little  of  the  mixture  in  a 
saucer.  If  this  causes  it  to  turn  reddish  brown,  add  more 
lime  until  no  change  takes  place. 

LiME-sLLPHi'B  Wash. — 

(1)  Home-boiled  (for  use  on  dornumt  wood  only). — = 

Fresh  stone  lime   20  lb. 

Suli)hnr  (flour  or  flowers)    1.')  lb. 

Water    40  gal. 
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Slake  20  II,.  of  lime  in  nlmut  1 J  gal.  or  more  of  Iwiliiig 
water,  in  a  kettle  or  other  hoilinf;  outtlt.  While  slaking 
add  the  15  lb.  suli,hur  jnmle  into  paste  l,v  the  addition  of 
a  little  water.  Boil  vigorously,  with  stirring,  for  1  hour. 
Ddute  to  10  gal.  with  eold  or  hot  water.  Strain  and 
apply  at  onee. 

(■i)  iro.Mi:-M.vi)i:  C()N(i:\TinTi:i>  l.isn.-si  i.|.iiii,._ 
This  may  he  used  as  „  .substitute  for  <onnnen.ial  lime- 
suljdmr,  but  is  only  about  -":,  as  strong  as  a  rule. 

Sulplmr  (a  line  grade)   mo  H,. 

Fresh  stone  lime,  high  in  jiereentage 

"f  <aleium   ".   5,1  n, 

^^'"'^■'' 10  or  oil  gal. 

Tut  about  1(1  gal.  water  in  the  boiling  outlit,  start  lire 
"dd  .suli.hur,  stir  to  make  j.aste  and  break  lum],s,  then  a.ld 
remaining  water,  and  when  near  boiling  put  in  lime.  Stir 
frequently  while  slaking  and  until  all  the  sulphur  and  lime 
are  dissolved.  Add  water  from  time  to  time  to  keep  up 
to  40  or  .50  gal.  mark.  Boil  l  hour,  then  strain  through  a 
sercen  of  20  meshes  to  one  ii„.h  into  storage  barrels  Alake 
enough  at  onee  for  tli,.  season's  work.  Cover  well  to  keep 
out  air,  or  pour  oil  of  any  kind  over  the  .surface  to  a  depth 
<>t  y^  inch  for  the  same  purpose. 

To  determine  how  much  to  dilute  for  different  appli- 
cations, use  an  liydnmi..!,  r  with  speeifie  gravity  readings, 
and  ajijily  the  following  rule : 

Put  the  hydrometer  in  the  clear  liquid  when  it  is  eold 
and  the  sediment  has  all  been  settled  for  a  day  or  two. 
Note  the  number  to  which  it  sinks.  Suppose  this  is  1.2  in! 
The  strength  for  use  before  the  buds  burst .,  should  be 
I.O.-fO  or  stronger.  To  determiu,.  I.  .«■  much  to  dilute  a 
strength  of  1.210  to  get  1.030,  divide  the  three  figures  to 
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the  Ti),'ht  in  l.-i40  l)y  :jn,  that  i.-<  iM  ilivitUd  hy  30=H. 
This  means  thiit  cneli  f,'ulhin  of  such  ii  wash  must  i)o 
diluted  to  8  pal.  with  water  to  give  us  a  slronpth  ot  l.o*), 
the  proiHT  spring  stren-;lli.  For  the  second  application 
1.(109  is  about  the  rijiht  .stren.nth.  To  p.^t  it  divide  the  -ill) 
hy  0,  which  {.'ives  v'l;:;;,.  or  rou^lily  ^l.cllkin^;  n.  Tliis 
means  that  cacli  fialhm  of  a  wasli  ot  the  strength  of  l.-.MD 
must  he  diluted  to  -'ty-it  or  27  gal.  to  make  tile  right 
strength  for  the  second  application.  For  the  third  appli- 
cation and  any  later  ones  1.008  is  about  the  right  strength, 
and  to  get  this  we  jiroeecd  in  the  same  way  and  divide  2  10 
by  8=;iO,  so  that  each  gallon  must  he  diluted  to  W)  witli 
water  for  this  ai)plication.  If  the  strength  of  the  con- 
centrated were  1.212  or  any  other  nnniber,  you  wimld,  in 
the  same  way,  divide  the  three  figures  to  the  right  hy 
30,  9,  and  8  respectively,  to  get  the  proper  dilutions  for 
each  spraying. 

Tabic  for  Changing  Baume  Readings  into  their 
Equivalent  Specific  (iravity  Readings 


SjK'cific 

Specific 

Baume 

gravity 

Baume 

gravity 

18 

= 

1.141 

2; 

= 

1.230 

19 

— 

1.1. 50 

28 

= 

1.240 

20 

— 

1.159 

29 

= 

1.2.J0 

21 

— 

1.168 

311 

= 

1.260 

22 

— 

1.1  rs 

31 

= 

1.2TI 

23 

= 

1.188 

32 

— 

1.283 

2t 

— 

1.198 

33 

= 

1.293 

2.T 

— 

1 .208 

31 

z= 

^.:^or, 

2G 

— 

1.219 

:J.") 

=3 

.317 

NOTF— CommorcinI  lime-sulphur  should  Iw  tested  wUh  tlio 
hydrometer  nud  diluted  ncoording  to  the  same  rules  as  tlic  home- 
made concentrated  form. 
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{'J)   Si:L|--IioiLEl>  (cliicllv  l"i-  use  1)11  jiciicli  loliii)!c).— 

Kresli   stuiK'   lillK'    »S   111. 

Suliiliur  (tluur  nr  fiuwi'is)    ,s  lli. 

Wutt-'I-     til    ;;il|. 

Best  iiivpiuvil  ill  qumititifs  ul'  ','1  lli.  at  a  tiiiii'  In  yi't 
sulliciciit  heat.  I'laii'  il  lb.  liiiio  In  a  hall'  liaricl,  inM 
I'liiiiiftli  lokl  watiT  t(i  start  it  slaking;  wi'll  ami  to  kicp  tliu 
-iil|iliiir  (ilF  tile  licittdiii.  iJiist  tlic  -,'1  111.  sulpliur  (Hcr  the 
liiiic.  Iiaviii^'  lirst  wcirkt'd  tlio  sul|ilmi'  tlii-iiiij;li  a  sirci'ii  U> 
liriak  till'  luiii|is,  tlii'ii  add  wliatevcr  liirtlii'r  aiiiuiiiit  of 
watiT  is  necessary  to  oomplete  the  slaking'.  Stir  well  with 
a  Jioe,  to  prevent  the  lime  cakiiif;  on  the  liottoin.  .\s  mioii 
as  the  slakiiif;  is  over,  add  enoujrh  cold  water  to  cool  the 
whole  mass  and  prevent  further  comliiiiatioii.  Strain  into 
a  sjirav  tank.   ■  Keep  well  agitated  \.hile  spia.viii),'. 

DisixFECTAXTS  (for  pruning  tools  and  for  wounds  on 
trees). — 

(1;  Corrosive  sublimate.  1  part  to  l.Oiiii  by  weight= 
1  tablet  to  1  pint  of  water.  Vpjdy  with  a  swab  on  end  of 
a  stick. 

Caution. — Coirosivo  sublimate  is  ii  ilcaJl.v  poison  to  man  or 
Ijeiist  if  taken  intcinall.v.  It  will  iils.i  rdiru.'lo  inni  .  r  nielul,  gu 
use  in  a  ylass  or  wooden  vessel,  and  lio  sure  tu  wash  these  out 
very  thoroughly-  when  through  usinf;  them. 

(•i)  Lime-sulphur  about  twice  spring  strength,  or 
blue-stone,  1  lb.  dissolved  in  aliout  11  gal,  water,  may  be 
used  to  disinfect  wounds  or  cankers,  but  is  not  satisfactory 
in  case  of  Pear  blight. 


13 


STlfKKIl 

liesiii     •>  lb. 

.Sal  Soda  (crystals)    1  lb. 

Water    1  gal. 
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Boil  to^rtlier  till  a  cU'ur  bruwii  coluur,  whii'li  takeit 
from  1  to  IVi  hourc.  Cook  in  an  iron  kettle  iji  an  o[)en 
place.  Add  the  above  to  4U  gal.  Bordeaux  t'ur  ukv  on  smuotli 
foliage  like  onions,  cabbages,  or  axparagUM,  If  used  with 
iirsenatt  of  lead  or  Paris  green,  add  1  to  'i  lb.  of  fresh 
lime  to  I'vcrv  10  gal.  of  spray. 

Note:  Good  spraying  pays  well;  poor  dpraying  iloca  not. 

SILOS  .\.M)  K.NSIl.AUK 

IMPOBTANCK  OF  SILO.'* 

Silos,  as  farm  institutions,  have  been  introduced  «  itliin 
the  last  twenty-live  years  on  many  of  the  |)rogressivo  farms 
in  Ontario  where  cattle  arc  raised  cither  for  dairy  purposes 
or  for  beef.  The  advantages  in  feeding  cattle  with  ensilage 
(the  fodder  ])reserved  in  the  silo)  are  very  great;  but  there 
are  in  Ontario  many  farmers  who  have  still  to  learn  that 
it  is  worth  while  to  study  the  matter  and  install  silos  in 
connection  with  their  stables. 


KINDS  OF  SILOS 

There  are  two  general  types  of  silos  now  in  use  in 
Ontario — that  made  of  concrete  and  that  made  of  timber. 
Both  are  built  in  a  cylindrical  form,  as  a  structure  of  this 
shape  presents  the  least  surface  in  contact  with  the  ensilage 
in  proportion  to  the  amount.  Moreover,  it  is  easier  to  pack 
the  green  material  thoroughly  into  the  silo  when  it  is  of 
this  shape.  Where  concrete  is  used  there  is  some  loss  of 
ensilage  around  the  wall,  due  to  freezing,  but  this  has  not 
proved  to  be  a  serious  defect.  Concrete  has  the  advantage 
of  being  more  permanent  than  wood."  The  wooden  silo  is 
usually  made  of  narrow  planks  placed  upright  and  held  in 


SILOS  AKl)  KtimULQH 


as 


~^. 
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position  l.y  rods  of  iron  bound  round  the  outside  like  the 
hoops  on  a  barrel.  One  difficulty  with  the  wooden  silo 
arises  from  the  fact  that  wood  absorbs  water  in  one  season 


84  (o).  Wooden  silo  and  base 


and  dries  out  in  another,  and  so  it  is  necessary  to  tighten 
up  the  rods  when  the  planks  dry  out  and  loosen  them  when 
they  swell.     (See  Fijture  84  (a).) 


HIU)H  AXI)  KXHILAflK  m,-, 

fii  l.iiiMin-  H  silo  it  is  nccswirj  to  Iiiim'  it  plarnl  in  u 
pOMlicn  of  iiiaxiiiiuiii  n.iiv.'iiiciic..  Milli  rcl.ili,  ,  t„  H,,, 
liittic  stHll-.  Ii  u  i,(  soiiii'  iiilvantH^',.  i,|,„  t„  hm,.  til,. 
iH.tloin  IHM  Ml-  ihrr,.  IVvt  Ih.|..»-  tlir  (frouncl  l,.,-.!,  tlius  Kwcn- 
111^'  the  liri^'ht  ,il,„v,.  Krouri.l.  A«  Kilns  ,•  Imilt  piiHIv 
in  th<.  stiil.lc,  th.'.v  nr..  [.rol.vt.Ml  t<.  w.nif  vxunt  in  tliu  .nlil 
wcalluT  l>y  thf  animal  licat  fnini  the  stalili'. 


XfATKRIAI,  rOI    .:XaiLAOK 

Tlu.  material  ns,.,l  f„r  onsila^^o  purposes  in  Ontario  is 
almost  exclusively  eorn.  There  is  no  doubt  that  other 
preen  material  could  be  used  cfreeti-ely,  and  it  might  Ik) 
wise  to  make  an  effort  to  use  other  fodder  supplement 
the  eorn.  Alfalfa,  crimson  clover,  red  elc  .-r,  cow  peas 
so.v  l)eans  have  been  use.l  with  more  or  less  sue^ss 
especially  in  the  T'nited  States,  but,  after  all,  there  is  no 
phint  that  can  rival  corn  as  a  .mp  for  ensilage. 

MAKINO  KNHILAOE 
flTiatover  may  be  the  material  used,  whether  corn  or 
not.  It  IS  cut  U])  into  small  pieces  by  a  cutting-machine, 
blown  mto  the  silo  at  the  top,  an.l  then  tramped  down 
thoroughly-the  more  thoroughly  the  better-to  exclude 
tlie  air  as  much  as  possible.  When  the  filling  has  been 
completed,  the  top  of  the  ensilage  is  covered  over  with  cut 
straw  or  some  similar  material,  and  left  until  needed  for 
use  after  the  cattle  are  stabled  in  the  autumn.  In  fillin-r 
silos  farmers  usually  co-operate,  as  they  do  in  thrashing" 
and  have  a  "  bee  "  for  one  man  one  day  and  for  his  neigh- 
bour the  next,  and  so  on.  The  corn,  having  been  cut  and 
eft  in  the  field  in  the  sheaf  a  few  davs  prcvionslv,  is 
liauled  to  the  cutting-machine. 
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After  tlic  out  material  lies  for  a  time  in  the  silo,  it 
undergoes  a  sort  of  fermentation  up  to  a  certain  point;  and 
decay  is  not  possible  as  tlie  oxygen  of  the  air  is  excluded. 
Knsilage  properly  made  will,  tlierefore,  keep  indefinitely, 
and  some  farmers  now  put  up  enougli  ensilage  to  feed  their 
dairy  cows  during  the  time  of  low  pasture  in  a  dry  summer. 
Though  the  odour  of  the  material  is  not  pleasant  to  some 


85.  Cement  silos  and  stock  bam 

people,  cattle  seem  to  grow  exceedingly  fond  of  it  and,  for 
dairy  purposes,  there  is  no  more  important  feed  known. 


ESTIMATING  THF,  COST  OF  BUILDINa  A  SILO 

The  cost  of  building  a  concrete  silo  will  depend,  of 
course,  on  the  cost  of  gravel,  cement,  and  labour.  These 
being  known,  it  is  not  difficult  to  calculate  the  cost  of  build- 


SILOS  AND  ENSILAGE 


Mr 


ing  tlio  sil.>.  For  example,  if  a  silo  10  ft.  in  diameter, 
inside  measurements,  25  ft.  higli,  and  10  in.  thick,  is 
re((uired,  tlie  cost  can  ))e  determined  as  follows: 


diameter  outsidi 


10  ,  10      35 


eislO  +  iV  ,  iv^ey 

12  ^  12       3  "• 


radius  =  —   ft. 
6 

diameter  inside  is  10  ft. 

radius  =  .">  ft. 


[((f)'x?H-xf)] 


X  Y  =volume 


''     ,22 

■  1 
=  709.3  cub.  feet 

=  709.3  -r-  27  =  96.3  cub.  yards 

=  2fi  loads  approximately. 

In  calculating  the  amount  of  concrete,  the  cement  and 
water  need  not  be  considered,  as  they  enter  the  air  spaces 
of  the  gravel. 

If  the  concrete  is  made  of  a  strength  of  1  to  7  it  will 
take  in  bags  710  ^  7  bags  of  cement.  This  would  give  100 
bags,  approximately. 

The  cost  of  this  silo  would  be  the  cost  of  26  loads  of 
gravel  and  of  100  bags  of  cement  plus  the  cost  of  labour. 
This  makes  no  allowance  for  the  bottom  which  would  be 
say.  li/o  feet  thick:  ' 


(f)' 


22      3 

X  Y  X  2 


—  160  cu.  ft.  or  about  6  loads; 
and  160  -:-  7  =  22  bags  of  cement. 
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WOCIOKN'     S1I.I) 

Tlir  cost  of  liinilxT  for  a  wooilcii  silo  of  the  same  size 
might  lie  estimated  as  follows: 

Circimiference    (11|  X  V)  X    lieiglit  (>:,) 
=         917  sq.  ft.  surfaee 
—         917  X  3  (i£  lumber  is  .1  in.  tliiik)     '' 
=         2751  feet  of  lumber,  board  measure ; 


and  with  a  cement  bottom,  the  silo  would  cost,  in  addition, 
what  would  be  required  for  the  base  indicateil  in  the 
concrete  silo. 

In  both  cases  no  allowance  is  made  for  the  roof,  which 
will  be  provided  for  as  an  extra,  nor  is  any  allowance  made 
for  doors  or  openings. 

The  above  examples  will  give  the  farmer  some  idea  as 
to  the  method  to  be  emplojcd  in  estimating  the  cost.  If 
he  can  provide  the  gravel  himself  he  will  reduce  the  cost. 
The  same  may  be  said  with  respect  to  labour. 

Note.— In  making  concrete  from  pit  gravel  it  is  important  that 
tlie  gravel  be  screened  into  aand  (that  which  will  pass  a  quarter- 
inch  mesh)  and  gravel  (one-quarter  inch  to  two  inches).  Then 
take  1  of  cement,  2  of  sand,  and  5  of  gravel,  which  will  make  a 
strong  concrete  and  will  give  for  2  cubic  feet  of  sand  and  5  cubic 
feet  of  gravel  about  6  cubic  feet  of  concrete.  The  reason  for 
the  reduction  is  that  some  of  the  sand  enters  the  "voids"  of  the 
coarse  material  and,  consequently,  docs  not  increase  the  bulk. 

TABLE  OF  CONCBETE 

The  following  table  taken  from  a  Manual  Training 
Course  in  Concrete  by  The  Portland  Cement  Association 
of  Chicago,  shows  how  to  calculate  the  amounts  of  material 
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for  a  given  lunomit  of  fdiiorctc,   1   lia^'  of  ceniciit  lioin^ 
equal  to  one  ciibie  foot  and  weij,'(iinj,'  !»t  pounds: 


MlXTIlRKSl 

Matkru 
HkikI 

cu.  rt. 

ji 

Tot..  IN  1 

HorUr 

•i  .  Ft. 

Ce„o„,       S.„,.      "-l-"      «"-r. 

Oravel  or 
■tonft 
ru.  ft. 

Concrete 

— 

-  - '     ■ 

l.B 

1..") 

1.75 

2.0. 

2.0 

2.1 

2.5 

2.5 

2.5 

*  ■  -! 

3.0 

3.0 

2.0 

1.5 

3      ,        1 

1.5 

3!5 

2.0 

3              1 

2.U 

3.9 

2.0 

4      1        1 

2.U 

4 

4.5 

2.5 

4              1 

2.5 

4 

.... 

4.8 

2.5 

5    ;      1 

2.5 

5 

5.4 

3.0 

5              1 

3.0 

5 

5.8 

FEEDS  FOB  STOCK 
FUNDAMENTAL  USE  OF  FOOD 
Pood,  as  a  general  rule,  supplies  the  material  to  build 
up  and  maintain  the  substance  of  the  body,  to  supply 
energy,  and  to  maintain  heat  in  co-operation  with  oxygen 
from  the  air.  If  more  material  is  taken  in  than  can  be 
used  to  repair  the  waste  supply  and  the  needed  energy  and 
heat,  growth  is  the  result.  This  growth  may  mean  the 
increise  in  size  that  the  animal  undergoes  in  reaching 
maturity,  or  it  may  mean  the  increase  in  fat  and  flesh 
which,  in  ordinary  terms,  is  called  fattening. 

CHIEF  CONSTITUENTS  OP  FOOD 
The  value  of  a  food  in  animal  economy  will  depend  on 
the  needs  of  the  animal  and  the  composition  of  the  food 
with  respect  to  these  needs.    Three  general  types  of  food 
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are  reco},'nizL'd— nitrogenous  foods,  carbohydrates,  and  fata. 
Fats  and  carbohydrates  are  required  largely  to  maintain 
the  body  tem{)erature  and  to  sujiply  energy  for  the 
aetivities  of  the  animal.  The  nitrogenous  foods  which 
contain  protein  as  the  most  important  constituent,  con- 
tribute largely  toward  uie  production  of  muscle  or  lean 
meat. 


86.  Bairy  stable 

Protein  is  considered  the  most  important  and  costly  of 
the  three,  and  is  contained  in  beans,  peas,  oil-cake,  hay, 
grass,  etc. ;  and,  in  small  quantities,  it  is  found  in  a  wide 
range  of  foods.  The  protein  content  of  a  foo"  is  the  chief 
factor  in  determining  the  value. 

CAiiBOiiYDnATEs  include  the  starches  and  cellulose,  and 
are  found  quite  generally  in  plant  substances,  though  never 
'"n  animal  food.  These  contribute  largely  toward  keeping 
up  animal  heat  and  also  in  supplying  .auseular  energy. 
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87.  Guernsey  cow,  clipped  for  cleanliness  in  milking 


A  wclllighted,  well-ventilated,  clean,  cow  barn 
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1'"ats  arc  comiiKin  in  a  j^TMit  viiricty  of  plants  and  con- 
tribute as  a  food  toward  the  supply  of  heat  and  energy. 
They  arc  somewliat  dilTerent  in  composition  from  tho 
carboliydratcs,  though  they  botli  contain  only  carlwn, 
hydrogen,  and  oxygen,     llowevi^r,  the  fata  contain,  for  a 


Type  of  milking  machine  m  operation 


given  weight,  about  2i/i  times  as  much  heat  energy  as  the 
carbohydrates.  Both  carbohydrates  and  fats  serve  as  a 
source  of  fat  for  the  animal,  which  stores  it  up  in  several 
places  in  its  body,  notably  under  the  skin,  around  the 
kidneys  and  intestines,  and  among  the  fibres  of  the 
muscles. 
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SUITABLE  PKOPOETIOXS  OF  THE  CONSTITUENTS 
Balanced  rations  are  those  arran{,'ed  in  the  proper  pro- 
portions of  protein,  carbohydrates,  and  fats,  to  meet  the 
requirements  of  the  animal  for  a  given  purjiose.  But  the 
chemical  composition  does  not  always  indicate  the  food 
value;  as  some  chemical  compounds  are  more  difjestible 
than  others.  Digestibility  should,  therefore,  be  taken  into 
accourit. 


■ 

.   1 

-v  -  ■ 

.^    <.!■: 

Uk'    ^fl 

1 

90.  Well-ploughed  laad 


NUTBITIVE  RATIO 

A  nutritive  ratio  is  the  proportion  of  digestible  protein 
and  digestible  carbohydrates  and  fats  in  a  given  food. 
Considering  that  the  food  value  of  fat  is  21/4  times  as  great 
as  that  of  a  given  weight  of  carbohydrates,  the  relationship 
can  be  expressed  in  a  simple  mathematical  statement.  For 
example.com  contains  fi7'>5  of  rarbohydrat(>s.  8%  of  protein, 
and  4.5%  of  fats.     Calculating  the  fat  in  terms  of  the 


I 


l<  i  T 
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earbohyd'niteg  we  have  4^X2.85=10.126.  Thiw  we  b»vc 
67  +  10.125  =  77.126  of  carbohydrates.  The  nutritive 
ratio  will  be,  therefore,  8  (protein):  77.125  (carbohy- 
drate*) or  1 :9.89,  which  is  approximately  1 :10. 

The  ratio  found  by  experiment  to  b^  most  suitable  ii 
given  below.  A  good  deal  of  difference  of  opinion  exists 
in  regard  to  these  figures,  but  the  principle  may  be  readily 
understood  from  the  following: 

Heavy'  working  horses,  1 :6 
Horses  on  very  light  work,  1 :7 
Mature  milking  cows.  In? 
Young  beef  cattle  (1  year),  1:6 
Older  beef  cattle  (2  year),  1:7 
Young  pigs  (3  mo.),  1:4 
Older  pigs  (12  mo.),  1:7.6 
Mutton  sheep  (6  mo.),  1 :4.8 

«  «     (20  mo.),  1:6.S 

Mature  sheep,  1 :9 

All  ordinary  stock  foods,  such  as  grass,  grain,  hay,  etc., 
contain  protein,  carbohydrates,  and  fats,  but,  excepting 
grass,  they  do  not  contain  them  in  the  proper  proportions 
for  the  best  results  in  feeding.  When  the  foods  are  so 
arranged  that  the  amount  of  each  of  the  chief  constituents 
is  suitable  for  the  needs  of  the  animal,  it  is  called  a 
balanced  ration.  To  provide  this  requires  some  study  on 
the  part  of  the  feeder.  As  indicated  in  the  above  list,  a 
working  horse  requires  a  different  ration  from  that  of  a 
horse  standing  in  the  stable. 
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Table  Showing  the  Digeitible  Fo6d  ConetituenU  in 
100  Poundi  (Other  Ck>ngtituenU  not  Considered) 


Carbohydrttc*       Fati       Protein 


CloTOrhay, . . 
Timothy  hay. 
Corn  enaiUge 
Alfalfa  hmy.. 
Oat  itraw. . . , 

Bran 

Tarsipi 

Mangel! 

Oati 

Com 

Uueedmeal. 


38.16 
43.71 
14.36 
37.83 
38.63 
41.23 
6.46 
5.65 
48.34 
62.12 
32.80 


1.8 
1.44 

.8U 
1.37 

.76 
2.88 

.11 

.11 
4.17 
4.»7 
7.00 


5.41 
2.05 
1.22 
6.94 
1.1 

1U.2' 

.22 

.14 

8.35 

6.79 

27.52 


The  pnpib  should  calculate  the  nutritive  ratio  from  the 
above  data. 


FEBTILIZEBS 

GENEBAL  FEBTILIZEBS  FOB  SOILS 

A  fertilizer  is  a  material  applied  to  the  soil  for  the 

purpose  of  increasing  the  crop.     The  general  notion  with 

regard  to  the  use  of  a  fertilizer  is  that  the  substam'e  added 

to  the  soil  is  taken  in  by  the  plant ;  it  is  often  erroneously 

called   plant   food.      Boughly   speaking,    plants   contain 

carbon,  water,  nitrogenous  compounds,  and  ash;    A  large 

proportion  of  a  green  plant,  perhaps  90%  to  95%  by  weight, 

is  composed  of  carbon  and  water.    Carbon  is  obtained 

from  the  air'  in  the  form  of  carbon  dioxide,  and  not  from 

•the  soil.    The  water  is  obtained  from  the  soil,  and  in  it 

are  very  small  quantities  of  substances  in  solution,  which, 

though  very  small  in  amount,  are  necessary  for  the  proper 

development  of  the  plant.    Nitrates  in  the  soil  supply  the 
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iiitrogeD,  phosphateg  the  phonphoruB,  sulphate*  the  sulphur, 
and  various  other  compounds  supply  the  potasaium, 
magnesium,  iron,  and  calcium. 

ESSENTIAL  ELEMENTS  FOB  PLANTS 

Grcon  plants  require  ten  (■]oment^< — carlmn,  oxygen, 
hydrogen,  nitrogen,  sulphur,  phosphorus,  potassium,  cal- 
cium, magnesium,  and  iron.  Most  of  thei*  substances  arc 
universally  present,  consequently  there  is  no  concern  as  to 
the  sunply.  The  elements  which  are  likely  to  vary  and 
therefore  require  attention  by  the  farmer  are  potassium, 
)>hosphorus,  nitrogen,  and  ot'casionally  calcium ;  therefore 
the  fertilizer  problem  is  one  concerned  with  these  sub- 
stances. Commercial  fertilizers  are  supposed  to  contain 
the  three  elements,  potassium,  phosphorus,  nitrogen,  and 
in  a  form  that  may  be  more  or  less  readily  soluble.  Cer- 
tain soils  may  be  improved  liy  the  addition  of  compounds 
containu',;  some  one  of  these  without  the  others.  This 
can  be  determined  only  by  experiment  on  the  land  itself. 

COMMON  FEBTILIZERS 

The  common  forms  of  fertilizers  are — barnyard 
manure,  green  manure,  prepared  offal  from  slaughter- 
houses, dried  blood,  guano,  nitrate  of  soda,  phosphates, 
and  super-phosphates  of  lime,  potassium  compounds,  basic 
slag,  bone  meal,  and  a  great  variety  of  other  substances. 

PLANT  EXCRETA  AS  CAUSES  OF  INFEBTILITT 

The  chief  pauses  of  soil  becoming  poor  and  unproduc- 
tive are — (o)  it  contains  excreta  from  other  plants,  and 
(i!))  the  physical  tj>xtnre  has  liecome  unsuitable.  These 
causes  are  remedied  largely  by   cultivation,  by  adding 
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l«rnyard  manure,  by  jiloughinj,'  down  Kreen  iropn,  and  by 
|)roper  under-drainagc.  They  may  also  be  remedied  to  a 
pertain  e>  i  by  the  application  of  .ertain  commercial 
fertilizers.   . 

UME  AS  A  FEBTILIZEK 

The  U8C  of  calcium  compounds,  xuch  ax  lime  or  iinic- 
»tone,  aa  fertilizers,  is  attracting  more  and  more  attention 
in  recent  years.  The  chief  uses  of  lime  are— (a)  to 
neutralize  any  acidity,  (i)  to  improve  (for  clay  soil)  the 
physical  condition,  and  (c)  to  lilierate  potassium  from 
certain  chemical  compounds  already  in  the  soil. 

CAUTION  IX  THE  USE  OF  COMMERCIAL  FEBTILIZEHS 

Every  farmer  should  be  very  cautious  about  the  use  of 
commercial  fertilizers;  mud'  money  is  wasted  every  year 
in  the  indiscriminate  use  of  tliem.  Those  who  sell  for- 
tilizers  by  the  use  of  full  page  advertisements  in  magazines 
are,  of  course,  anxious  to  di»i)ose  of  their  product;  but 
the  farmer  should  consider  his  own  interests  lirst,  and  use 
such  fertilizers  as  have  been  proved,  by  experiment  on  his 
own  farm,  to  be  adapted  to  the  soil. 

LEGUME  CROPS  AS  FERTILIZERS 

The  enriching  of  soil  in  respect  to  nitrogen  by  grow- 
ing some  legume  crops,  such  as  clovers,  Iwans,  peas, 
alfalfa,  etc.,  is  one  of  tlie  most  important  means  by  which 
the  farmer  may  build  up  his  soil.  The  roots  of  such  crojis 
lis  these  harlwur  a  low  form  of  plant  as  a  imrasite  in  the 
tissues,  which  produces  tulierclcs  and  noilulcs.  These 
nodules  contain  within  the  cells  of  the  tissues  count- 
less millions  of  bacteria,  which  have  the  power  of  causing 
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the  union  of  the  iiitroKi'ii  tif  tin-  uir  (lield  tmong  the 
{wrticle*  of  soil)  with  other  elemcnU,  thu»  forming  com- 
pounila  containing  nitrtgen  ait  one  conrtitiient.  Thewi 
(•oni|)oun<l»  arc,  laU-r  iin,  available  for  crops  grown  in 
this  soil.  Atmospheric  nitrogen,  therefore,  through  the 
agency  of  thew  minute  organinmn,  may  be  made  use  of 
by  plants.  Almut  four  fifths  of  the  atmosphere  \* 
nitrogen,  though  plants  cannot  make  use  of  it  directly. 
It  is  all-imiiortant.  therefore,  that  farmers  should  grow 
clover  as  one  of  their  crops. 

The  chief  thing  for  the  farmer  to  consider  is  that  the 
fertility  of  the  land  is  largely  under  his  own  control. 
Fertility  may  be  improved  by  (o)  under-drainage, 
(b)  cultivation,  (c)  autumn  ploughing,  (d)  rotation  of 
crops,  («)  ploughing  down  green  crops,  (f)  applying  a 
suitable  commercial  fertilizer,  and  (g)  applying  barnyard 
manure. 
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ACT  FOB  THE  I-noTECTION  of  INSECT! VOHOL'S 
AM)  OTIIEH  BIKDS 

Chapter  2S(»,  R.S.O.  ISO; 

H'^JiZ!?; '"  :;•"  ft """  "'""•'■  •"''  ™«»' "'  <"« 

wound     ~,oh„.  ^""'  "  •"  '"""P*  "  ">»''«'  J"'™y. 

wound,    catch,    net,    ™«rc.    poi«,n,    drug,    or    othtrwlw    kill    or 

lawful  r^ke'  llT"""  "  "'  ""  ^'•'  •""^■""■'•'  "  ">•"  '""•  '« 

-»:":«:x.rr,:,;;;, ";::,%"','!"' " "-  - 

lie  .Imf  ivp.l  hv  L,  """;Krur,i»  mid  Rnglnh  Kpurronn,  niav 

Hninm;  ZetL      '  """""■   ""'"""   "'"'"  P'"""   ■"'""'■■<.'  «".' 

take,  injure,  d««roy,  or  have  in  po«™iun  auv  „c.t, 
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young,  or  egg  of  any  kind  whatsoever,  except  of  hawlu,  crows, 
blackbirds,  and  English  sparrows. 

5.  Any  person  may  seize,  on  view,  any  bird  unlawfully  pos- 
sessed, and  carry  the  same  before  any  justice  of  the  peace,  to 
be  by  him  conflscated,  and  if  alive  to  be  liberated;  and  it  shall 
be  the  duty  of  all  market  clerks  and  policemen  or  constables  on 
the  spot  to  seize  and  confiscate,  and  if  alive  to  liberate,  such  birds. 

a.  The  chief  game  warden  for  the  time  being,  under  The 
Ontario  Game  Protection.  Act,  may  on  receiving  from  any 
ornithologist  or  student  of  ornithology,  or  biologist,  or  student 
of  biology,  an  application  and  recommendation  according  to  the 
forms  A  and  B  in  the  schedule  hereto,  grant  to  such  an  applicant 
a  permit  in  the  form  C  in  said  schedule,  empowering  the  holder 
to  collect,  and  to  purchase  or  exchange  all  birds  or  eggs  otherwise 
protected  by  this  Act,  at  any  time  or  season  he  may  require  the 
same  for  the  purposes  of  study,  without  the  liability  to  penalties 
imposed  by  this  Act. 

7  The  permits  granted  under  the  last  preceding  section  shall 
continue  in  force  until  the  end  of  the  calendar  year  in  which  they 
are  issued,  and  may  be  renewed  at  the  option  of  the  chief  game 
warden  for  the  time  being  under  The  Ontario  Game  Protection 

Act. 

8. (1)  The  violation  of  any  provisions  of  this  Act  shall  sub- 
ject the  offender  to  the  payment  of  not  less  than  one  dollar  and 
not  more  than  twenty  dollars,  with  costs,  on  summary  conviction, 
on  Information  or  complaint  before  one  or  more  justices  of  the 
peace. 

(2)  The  whole  of  the  fine  shall  be  paid  to  the  prosecutor 
unless  the  convicting  justice  has  reason  to  believe  that  the 
prosecution  is  in  collusion  with  and  for  the  purpose  of  benefiting 
the  accused,  in  which  case  the  said  justice  may  order  the  disposal 
of  the  fine  as  in  ordinary  eases. 

(3)  In  default  of  payment  of  the  fine  and  costs,  the  offender 
shall  be  imprisoned  in  the  nearest  common  gaol  for  a  period  of 
not  less  than  two  and  not  more  than  twenty  days,  at  the  dis- 
cretion of  the  justice. 

9  No  ronviction  under  this  Act  shall  be  quashed  for  any 
defect  in  the  form  thereof,  or  for  any  omission  or  informality 
in  any  summons  or  other  proceedings  under  this  Act  so  long  as 
no  substantial  injustice  results  therefrom. 
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